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Section A of this resource guide is designed to help
students develop knowledge of their personal strengths and veaknesses
and understand the relationship of these characteristics to
educational and vocational choices. Bach time strdents experience a
work role, they should be encouraged to share with other students:
(1) their obdservation of job performance and 4ob conditions, (2)
personal feelings while performing or observing work, (3) personal
needs they feel would be met or thwvarted by such work, (8%) the
aptitude the students feel they might have for such work, and (5) how
they think one goes about preparing for such work. This approach will
result in increased understanding of work and of the self in
relationship to work. Section B consists of brief descriptions of
selected natural resources occupations (air pollution comtrol,
fisheries, forestry, land use planning, mineral and mineral fuels,
rangeland management, outdoor recreation, soils, water resource
managesent, and wildlife). The usual duties, characteristics of the
job, qualifications, employment prospects, and advancement
opportunities are described. The three appendixes suggest related
printed and andiovisual resource materials and aid in identifying
community resources and occupational information. (Author)
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FOREWORD

Carcer education s a conprehensive, systematic, and cohesive plan of instruction that provides each student the
apportunity o plan and prepare for a meamingfui and satistying roke as 2 workitig member of society. Occupational custers,
representative of the entire world of work and around which a carcer education system can be designed, were identitsed by
the U8, Office of Educatron, The 15 occupational clusters are:

business and office environmental control
marketing and distribution public scrvices
communications and media health
construction hospitality and recreation
manufacturning personal service
transportation fine arts ar.d humanities
agnibusiness and natural marine science

TESOUTCes
cunsumer and homemaking-

refated

This suggested guide is one of four publications developed by the Department of Agricultural Education, College of
Agriculture, The Pennsyivania State University, as a result of a project entitled, “Career Education in the Natural Resources.”
The project was tunded under a grant from the Division of Voeational and Technical Education. Office of kducation, US.
Department of Health, Education, and Welfure.

This project grew aut of a need for maierials offering strategies for implementing career development progianis i the
field of natuma! resources, a part of one occupaucnal cluster area. Although there was an abundance of information
concerning vocational development theories, there was an apparent shortige of materials offering strategies tor implementing
these theories into operational programs. This void was causing considerable trustration to practitioners who wete attempting
to design and implement plans for career edication.

The purposes of the overall project were: (1) to develop appropriate curriculum guides in the natural resources suggesting
a sequentitlly-developed education program offering career awarencss, career exploration, and job preparation, (2) to
acqua nt educational leadership in all states with the curriculum materials resulting from this project and promote their use,
and (3} to disseminate in the states, copies of the curriculum materials produced in the project.

Regional Workshops were held during May and June, 1973 in nine of the Regional Offices of the U.S. Office of
Education in the following cities: Boston, Philadelphia, Atlanta, Chicago, Dallas, Kansas City, Denver, San Francisco, and
Seattle Thes: meetings were attended by more than 300 classroom teachers, guidance counselors, school administrators,
teacher educatoss, and state education department personnel, who were acquamted with the outcomes of the project,
reviewed the guide, and were instructed in its effective use and implementation in a ocal program. Participants made
recommendations for improving the guide and for the purpose of meeting the wide variations m needs and practices across
the country. These recommendations are reflected in this final document.

The student in middle school/junior high school should find this period in his education an opportnity to analyze his
abilities and interests, and attempt to fit them with one or more career choices (Figure 1). To do these things, an individual
needs to do some exploring of occupations. The student should acquire decision-making skills and develop constructive work
attitudes. Lastly, a course of action and study needs 1o be planned that will equip the individual to enter a first position in a
chosen cireer. Career exploration should result in a spiral of ever-increasing understanding of work and of the self in
relationsh.p to work. Activities suggested in this natural resources occupational exploration guide were developed to offer a
means of | :arning from experience as well as in the classroom,

Other curnculum materials resulting from this project are:

Natural Resources and Career Awareness
A Tcacher's‘(imde for Grades K-6

Occupational Preparation in the Natural Resources
A Sugpgested High School Curriculum Guide

Narural Resources Technologies
A Suggested Post High School Program Development Guide

Dr. David R. McClay

Professor and Head

Department of Agricultural Education
The Pennsylvania State University
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Figure 1. Carecr Fducation. From US, Department of Health, Education, and Welfsre, Office of Education. Career
Education. A Mode! For Impiementstion, Draft April 1971.
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USE OF THIS GUIDE

This student resource ginde is designed tor both individual and group use in a variety of sethings sncludig middle schools,
jumor heh schouls, vocational schools, youth opportunity centers. and private and public placement and counscling agencivs,

This gurde suggests @ continuum of experiences planned for the individual student which takes him from where he is and
moves him progressively toward the goal of vocational maturity by mustering all the resourees and persons available.

This guide can serve as the nucleus for group instruction i carees development. Career exploration guided by the
classtoom teacher, normually concentrates on the needs and interests of the group. This has the advantage of allowing
counselors 1o work wath students after they have had group instruction. A merger of the group experiences with the process
technigques of counseling otfers an excellent strategy for improving the student's self-understanding. It cannot be assumed
that students will personalize such expeniences automatically and thereby understand themselves better in terms of the world
of work. Guidanee and vocational development education must be merged if' the student is to realize the full value of such
experences. A feam approach involving the counselor, teachers (purticularly vocational teachers), and the work experience
coordinator, ofters great potential for enhanemng the career development of students.

For thie purposes of this guide, natural resources are all of those naturally oceurring materials of nature having human
utility. The term natural resources includes, in ali their foims, soil, water, air, plant life, non-human animal lite, sunlight,
minerals and mineral fuels, and space on land and ocean surfaces. Occupations primarily concerned with the development,
maintenance. protection, and regulation of the natural resources were identitied and grouped into ten areas, The ten major
natural resources occupational areas considered in this guide are: air, fish, forestry, land use planning, minerals and mineral
fuels, range. recreation, soil, water and wildlife. Application of the material in this guide should be appropriate to the career
opportunities n the part of the country where it is being used. Employment agencies. guidance counselors, and vocational
technical instructors may be of assistance in determining natural resources occupations in the area.

Information and activities i Section A, Chapters I, I, and N1, are designed to help students develop knowledge of their
personal strengths and weakneses and be able to understand (le relationship of these characteristics to educational and
vocational choices. kach time siudents expenence a work role, they should be encouraged to share with other students:

1. Their ohservation of jub perfornance and job conditions.

2. Ther personal feelrgs while performing or observing the work.

3. The personal needs they feel would be met or thwarted by such work.

4. The aptitude the siudents feel they might have for such work.

5. How they think one goes about preparing for such work,

This approach will result 0 increased understanding of work and of the self in relationship to work.

Section B of this publication consists of brief descriptions of selected natural resources occupations. The usual duties,
characteristics of the job, qualifications, employment prospects, and advancement oppertunities are described. Occupational
briefs are helpful 10 iadividual students, teachers and counselors in working with groups of students, and parents as they
become involved in assisting their children with occupational choices.

Tie appendices suggest related printed and audiovisual resouree materials and aid in identifying community resources
and other vccupatienal information.

A student, in pursuing his long range career development goals  or those who assist him, such as counselors, teachers,
parents  will find this publication 10 be a systematically organized guide, which provides an overview of occupational
requiremuents and opportunities in the natural resources, and the relationships of persons 1o these careers, through
exploratory experiences and observations,
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Chapter |
PLANNING A CAREER

Suggested Student Performance Objectives

Atter completing Chapter 1, you can

1. Hdentify and describe five reasons why people work,

2 List and describe briefly at feast two ways in which your occupation will affect your family and life style oft the job.

3 Recopnize magor decisions relating o vour occupational goal which you will be nuking before completing your
tormul education.

4. Wentify, Logate, and describe all career guidance services in vour school.

S, Locate the Dictionary of Oceupational Titles, the Oceupational Qutlook Handbook, and the Job Guide for Young
Worken in the hbrary, and describe briefly the contents of each.

o, Identity, locate, and deseribe three sources of occupational informuation in your community .

7. Recuognize differenees between several broad oceupational areas in terms of (a) satisfaction each might offer you, (b)
the 1vpe of duties perfonmed. (¢) qualifications for employment. and (d) opportunities for advancement.

8. List vour spegial okills, talents, interests, and physical abilities for doing work and select some occupations which
provide outlets Tor them.

WHY STUDY OCCUPATIONS?

Choosing a field of work will be one of the most important decisions you will make in your lifetime. You may have
asked yourselt often, “How can | decide on a field of work when there are so many jobs from which to choose?” In the
United States mor: than 30,000 distinct jobs have been identified. Deciding on one field of work or even several tentative
envices is a task that will require much thought and investigation.

This publicati i has heen written for you, the student, to familiarize you with carcers in natural resources. A natural
resource is anything in nature that we have available for our use. Natural resources include air, water, soil, forests, grasslands,
minerals, wildlife, fisht and space on land surfaces. This section will help you to become aware of the reasons why people
work. You will have a better understanding of the importance of careful career selection. You will have a better idea of what
courses 1o take in high school to prepare yoursell for a chosen field. You will become familiar with what type of school will
be useful 10 you in furthering your education in the future. After evaluating your interests, you will be able to determine
whether you should seek employment or seck further education.

WHY DO PEOPLE WORK?

There are many reasons why people work. People work to make money. You must be able to make money to buy
enough food, clothing, and helter in order for you and your family to live comfortably, You also will want enough money fo
buy some luxurics for your pleasure (boats, vacations, hobbies, etc.). People look for security in their occupations. A person
necds 10 know that tomorrow there is work for him to do and money for him to earn. Each person wants stability in his life
so that he can make realistic and effective plans for the future. Your work can provide you with security.

People work for personal satisfaction. You would find life very boring if you had nothing worthwhile and interesting to
do. People need to accomplish things i order to be content.

There is a si-called activity drive in people. This means that man cannot just sit around and do nothing. He must keep his
mind and body occupied. Interesting work solves this problem.

People work in order to meet goals that they have set. Reaching a goal is part of life. For example, a man may set a goal
of hecoming president of a company. He :m;f work most of his life to reach this goal, If and when he reaches it, he may then

o -t anuther goal. This goes on throughout life.

ERIC !
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People basically ke 1o be with other people. Each persan sevhs Companionsivip with persons who have interests simila
t b own Workne s a was of gsocitme with peopde who have simila interests. Bemg part of a group gives you a feeling of
hefomang. Younr work can provide companionship and associations with other PeIsons,

Serviee v deserthed o the thines o person does that are beneficial or usetnl 1o others, Meost people ke 1o Creare mew
producis, make quabiny products, provide usetul services, and in general mahe 3 contiibution 1o they community and
countey Mg Bhes 1o teel that the work e does s important and s of valie 1o others, Your work can e of wivice fo athets.

Fmally. people also work because they want 1o be recognized by others, Neatly everybody seeks status, They are
constantly fovime togmprove thein achiesvenents

IMPORTANCE OF CHOOSING A CAREER

The averaee peovon will work some 2000 Bours o vear and SO00 hours i fis Biletime, Does this seem like a long time
to vou™ Fam sare vom wilt aeree that of s oveny Jone tme This means that the avergee person will work from the time he is
2 vears ofbunnld e v o) Ton an avergge of S0 fosts @ week 1o SO weeks a vear. Hvegare to spend the greates part of yous
adult e workme, then st iomportant that y on become tamiliar with broad fickd o2 work and oceupations moorders 1o make
s arctul choee of the Mnd of work von wish 1o do during yous lifetime.

Pyversy devision that vou mahe i lite will help to shape vour future. That is why vou must Iw very careful in making
decivions. Yo should become tamiliar with jobs m your area of interest and then decide what interests vou most. People who
crpon the work that they dooare most Tkely 1o be successtul inif. Betore you can nake Mg decisions, you must set goals
Cazhoas what hind of job vou would Tike).

b )
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Y ou must be phivccally . ntelfectuadly, and emotiongly compatible svith the job ot your choice. Tis impottans tor you
to study owcupations s mch sy posaible. You should know sl about an occupation betore deciding to choose it Fan
example, some qobs gie terporary o wasonals the employee may have ditticulty in keeping a job. Government jobs may be
more stable and dependable dut mas pay lower salaties than similar jobs in business and industry.

Yoz must e able o pettom sour work satitactorily in order to be a good worker. You should choose an occupation
that will ntilize vour strengthe and wimimeze vour weahnesses. This will puide you 1o success.

A Tot of vour lite will be spent on the job. You should enjoy vour worh, By choosing the right occupation. yon will tfind
much mose happuessan lite

DECISIONS YOU WILL HAVE TO MAKE

Your tuture plans will determine what courses vou may need 1o take in high school. Forinstanee. it you we planning 1o
enter 4 vocahional ftield tollowing high school, vou should take practical vocational courses. 1 you are planning to enter 3
college, you must be certain that you take the appropriate academic courses including mathematics, science, and Foglish tor
damission te collepe.

TYPE OF Jop »

KiNp o
d "Raining ,
FINIGH SCHOOL ?

BEST COPY AVAILABLE

Following high school graduation. vou may  begin working and enroll for courses to further your education.
Voeational-techmeat schools, 2-year commumiy colleges, and d-vear colleges have excellent part-time and full-time programs
that vou may want fo fake ather before getting a job, or while working., Many people take one or two cotirses ata time, at
miehtt o1 o weekends

Another consderation is the Umted States Armed Forces. You may tutther your education while in the eivice. In
addition 1o 4 salary . military waining, and an educanion, you often are able to travel (o many parts of the world. Often the
traintne aod experience you receive will be valiable asssets when you look 11 a job aier serving your country.

Things to Think About
1. The personal satistaction a pat ticular qob can otfer you,

Y fhe future of o particular job. Wil 11 exist as long as you?

3. The physcal requirements of an vecupation. Manual labor may beeome too difficult as you get older.
4 The geograpincal Tocation of your work.,

S The workig enviteament (ndoor, outdoor: ruzal, suburban, urban),

v The mcome you will need.

7. The education vou will need.

X, The cost of tinancing your education,
O Plans forunarmaee.
to, Mlitany service oblations,

SUGGESTED LEARNING ACTIVITIES

Ask your parents to give 3t least five reasons why they work.

Ak yout parents o other workers how nuny hours they work in one day and how many days a week they work,
From tins miotmuation, figure out how many hours they work in a year and how many hours they will work in their
Btetme st they work for 40 vears,

—
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A Dstsome of the wans i which a person’s oceupation affects his Tamuly and his Jite of the job,
4 Estreasons why chioosime an aecupation i important.

WHERE TO GET OCCUPATIONAL INFORMATION ,

I this section, we will discss the numerous sowces of information vou may use to help broaden your background in
vatedis i the nataral resources. For example, you nwy vist workets i a job ares im which you are interested. These workers
s b helptul i giving vou o govd idea of what the job is like. Your parents. counsclors, teachers, and vour principal can
fve you ocansbenal infermation. Employment offices. trade associations, union ofticials, and business and mdustry
persone s ey ou oecupationad information. The civil service commission offices may give yvou information. There are
o mihfications available tha you may read. These will help you learn all about the various jubs,

SOURCES OF INFORMATION IN THE SCHOOL AND COMMUNITY

As your nterests wmrn o some detinite job areas, you may wish 10 go to *he workers and ask them questions. Atter all,
who Anows more abou 3 qob than the man doing the work? From these people, you can get very definite ideas of just what
the job is all about. T0 ¢ Chamber of Commeree may be able to help you locat -ources o information on joubs in your home
Towlg,

Your county agricultural agent. $H agent, and home economist have sources of agricultural and natural resources
occupational information. Their materials may be helptul in carcer planning. It they do not have the information that you
want on 4 certam job, they should be able to help you find it.

You should discuss vous ideas with your guidance counselor. Your counselor has special training as well ax many sources
of occupational information which will be useful 10 you in planning a career. He may be able to find films or film strips that
explain certain carcers of fnterest 1o vou,

Talk with your teachers. You may find that one or more of your teachers has some background in the area of your
interesi. They may be able to help vou locate more information. Voeational teachers can be especially helpful. They may be
able to assist you in locating occupational information or in helping you appraise yourself,

Your parents and other members of your family know what kind of persen you are and what sort of jub might suit you
hest. They will be able to tell you it a certain job may he a good choice.

Cival service commission offices may be able to supply you with information on job descriptions and openings. You can
get federal announcements of job openings from your post office. State civil service commission announcements may be
obtamed trom state employment of fices. Some cities, boroughs, and townships issue announcements of job openings for their
particular arca. You can check on this at the city hall, municipal building, or township office.

The Burewu of Employment Security is the local office of the US. Department of Labor. It js often called the
ciployment office or state emplovment service. The state employment serviee is organized 1o give assistance to job seckers.
Fhey provade testing, counsehing, job placement, labor marke! information, and other services related to cmplovment. The
stute emplovment service is an excellent source of occupational information on all types of occupations,

There are many private employment offices as well as state employment services. These offices have information about
tobs, especially for vour home town.

You nay he ahle to get help from trade associations and unions about specific jobs. Cheek on contracts, membership,
and other aspects of union oneanizations.

4
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REFERENCE MATERINALS

Phere are many pubhcations avadable that can give you detatled information on careers. Gutdanee conasclors amd
fibrasies should be able toosupphy vou with some of these puides.

The Ocaupattonal OQutlook Hadbook is publised by the US. Bureau of Labor Statisties. Another hielptul guida is the
Job Giade 1o Youmyg Workers, publshed ™ the US Pmplovment Serviee. The Dictionary of Oceupational Titles (D.0.T.)
contams desetiptions of neardy allpobs that exst. T book will give vou a general dea of what a job s about, as well as titles
of related jobs,

Read tade. rechmeal, and protessional journals trom the library, These journals otten list jobs and potential openmgs,

As vou we, there are many sources of infornition you may use to help you make decisions about your career, Find out
as much as possible ahout o job that interests you. Discuss your ideas with workers, vous familv, counselors, teachers,
emplovment service personnel. and umon and trade officials. Read journals and civil service anpouncements, Read
publications that will give vou more miormation o) careers,

The soutces of occupational information just discussed are some of the major awds in career planning. It you have any
gnanswered questions after vou have studied an occupation on your own, it would be wise to seek assistance or additional
Miomation from one or more of these sourees. Get as much information about the oceupation as pussible hetore you make a
decnion, and use every souree of relable information.

SUGGESTED LEARNING ACTIVITIES

Visit your school's career resource center and become famitiar with ifs contents,

Visit the sehool gundanee coumelor and determine what services ate vifered to assist you in career planning.
Imterview g representative of the focal otfice of the state emphsyment service and determine what services are
avatlable 1o st

t Locate the Dictionary of Occupational Titles, the Oceupational Outho wk Hundbook, and the Joh Guide jor Young
Worker m the school Bibrary and read about natural resource occupations in each.

‘e 1B -

HOW TO CHOOSE AN OCCUPATION

Ui wotion will explain some ot the things you should Know about an occupation, things you should know about
vourselt, and how vou can select iwcupations which will offer potential satisfaction to you, You should become tamiliar with
emplovment prospeets and the nature of the work. including usual duties and characteristics of the job, You should know
what qualitications are reguired for a particular job and what opportunities for advancement exist in the future. You should
appranse your abilities, talenis, previous experience, interests, and other characteristics and should explore occupational
ottlets tor cach

THINGS TO KNOW ABGUT AN OCCU: ATION

As you study the various jobs, many questions will have 10 he considered. Consider the employment prospeets. In other
words, what are vour chances ol being hired? Are businesses in your general ares hiring people? Would you consider moving
‘o a ditterent place in order 1o find employment?



Consider the natltise o the work, What are the duties required of anemployee on the job? Duoes the job require technical
traimg o1 g college desree” Daoes it sequite much outdoor physical work or is most of the work done indoors? Keep in mind
that some jobs ate seasonal, some jobs require more than a 40-hour work week, and most jobs require the ability 1o work well
with people.

Consider your qualifications and whether they may be applied to the job ol your choice. Are you taking the right courses
to quality for the job? Is a high school diploma enough or do you need work experience and/or a degree from g Qyear or
d-vear college? o

Consider whether you are physically able to handle the job.

What advancement upportunities exist for you after a year or more of satistactory wo k performance? In many instancus,
You nmay move to g position of greater responsibility atter you demonstrar e your capabilities.

EVALUATING YOURSELF IN RELATIONSHIP TO AN OCCUPATION

Youi should know something about vourselt. What kind of person are you? Be familiar with your abilities and talents, It
would be toalish 1o choose a job which would not suit you,

Consider your physical ahitities. Will you be able to perform the required duties? Some jobs require a It of manual
lahor. In some instances, work must he performed outdoors in all weather conditions.

What experience have you had which may contribute to your sefection of a job? Courses taken in high school may
provide experiences. You may fean a ot ahout an occupation from part-time and summer jobs. On-the-job work experience
may be an important Lactor when vou are being considered for 1 job.
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Think about venr personal mietests. I which subjects do you perform best? Your wecrcational interests may indicate a
Career d-ed ton you to consider et yvour mierests guide you in selecting a career hest suited 1o you.

1 you have ditticulty in determining arcas of occupational interest, discuss this matter with yous school guidanee
counselor. He has reata, or surveys, which nay help vou in finding vour areas of interest.

What are vour attifudes and values? How do vou teel about things? What do vou like and whist do you dislike? Consider
what thinus are important to von aind what unge e animportant toovou For example, i vou have a deep Tove for the
outdoors and iving things, vou may like a job in wildlite o torestry. You might not be happy working inan air-conditioned
uftice.

Find out how others we sou. Ask people what Kind of job they think you would enjoy. They may hnow more than you
think. Many times others may notice things about you which you did not know.

SUMMARY

Choosing an occupation tukes time. You must think shout many things as you try to decide what yeu would like to do.
You may wanl to Lake special courses to help qualify for a particular area, or you may consider work experience fo gain more
knowledge about 4 job.

Things to Think About

1. What are my abilities?

3. What special talents do 1 possesy?

3. What ure my special interests?

4. What are my phyaical abilities and limitations?
3. What are my attitudes and values?

0. How do I see myselt, or what is my selt-concept?

What are my previous expencnces”

5. What are my educational plans tor the futuie?

) Am | the kind of person who works well in a farge group, or do T work better with only one or two people?

[0, Am 1 willing to accept change?

Il vou give serious thought to these questions. your seit-appraisal should give you a clearer picture of your interests and
ablities, and vou shoudd be able 1o start thinking of one or more occupations that wifl fit you as an individual. If the
aecupations which interest you have requirements that you do not possess, can you acquire them? How? How Jong will it
take?

-~

SUGGESTED LEARNING ACTIVITIES
| Make a list of the jobs and other activities you like 1o do. Then make @ list of the jubs and other activities you don’t
fike 10 do and compare vour likes and dislikes. -
Make o dist of special skills and talents that you possess. Also make a list of skills aad subjects in which you are weak.
3 Appraise your physical abilitics in relationship to doing work. Consider your rhysical strength, eyesight, stamina,
height, weght, coordination, hearing, speech. and emotional stabibity.

RIC ,
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4. Identity two o more oceupations in the natural resources which interest you.
4. Apprane the nature of the work, physical requirements, qualifications, and advancement Opportunitics.
. Determine whether vour special skills, talents, and physical makeup are compatible with these jobs.
¢.  Determine w' -+ satistaction each occupation might offer you.

O
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Chapter |i

EXPLORING OCCUPATIONS
IN THE NATURAL RESOURCES

SUGGESTED STUDENT PERFORMANCE OBJECTIVES

Atter completing Chapter L, vou can-
. Idenufy eight of the ten natural resources areas of employment and describe briefly two occupations within each
area. '
List at feast six emplovers of natural resources workers.
3 Demonstrate an understanding of the different levels of employment by describiny the typical responsihilities and
educational requirements for each level.
4 Identty three naural resources oceupational areas that you like most and three areas that you like least.
S, Compare the differences between fwo or more natural resources occupational areas in terms of:
a.  the personal satistaction cach ofters you
b.  the kind of wark performed
¢. the employment outiook

T e

OCCUPATIONAL OPPORTUNITIES

Many job opportunities exist in the natural resources. You, the student, should become familiar with the outlook for
jubs in the future. You should Know the special abilities required of workers in the natural resources. What arc the
employment opportunities in the development, regulation, protection. and maintenance of natural resources?

OUTLOOK FOR JOBS IN THE NATURAL RESOURCES

Demands for natural esources are growing at a rapid rate, Timber and water needs are increasing rapidly. There is an
mereasing demand for facilities to satisty outdoor recreation needs. This means that increased career opportunities will
develop for properly trained individuals, The demand for skilled workers and technicians to assist the proiessional worker is
axpected to ncrease most rapidly.

Federal, state, and loval government agencies are developing programs for environmental improvement and the wise use
of natural tesources. Large numbers of aides, technicians, and scientists are employed by federal sgencies. Some of the
agencies are: US. Eavirenmental Protection Agency (EPA.. Public Health Service in the US. Department of Health,
Education. and Weltare; US. Department of Housing and Urban Development. Army Corps of Engineers in the US.
Department of Defense: National Marine Fisheries and National Oceanic and Atmospheric Administration in the US.
Department of Commerce, Forest Service, Soil Conservation Service, and Extension Service in the U.S. Department of
Agniculture; Fish and Wildlife Service, National Park Service, Bureau of Land Management, Bureau of Indian Aifairs, Bureau
of Outdoor Recreation, and Bureau of Sport Fisheries and Wildlite in the U.S. Department of the Interior; and the Tennessee
Vallev Authonty (TVA).

State asencies which may employ natural resources personnel include: Department of Environmental Protection;
Department of Natural Resources: Department of Environmental Resources, Department of Fish and Game: Department of
Parks and Recreation: Department of Health: Department of Agriculture: and the Department of Urban Development. Not all
of these agenewes will be Tound in every state.

Emplovment opportunsties also exist with many county or municipal governments because of increasing pollution
problems. ureater demands for water, and the need for mose outdoor recreation areas.

Private mdustries also are responding 10 the public’s demand for environmental improvement. Employment in this area
should merease m the future.

SPECIAL ABILITIES REQUIRED OF WORKERS IN THE NATURAL RESOURCES

The natura! resource workers must have special abilities to qualify for employment. Workers should have an appreciation
of the natural resources and understand the need for conservation practices. Thew should have good knowledge in their
@ pectalized area. Previous work experience is very beneficial.

ERIC 9
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Hhe naturgd resowce workess must be able to work well with people. Thes must be able to take ordens, give onders,
aceept tesponability - and work hatmaomousty with fellow workers. Many natural resousee jobs mvolve working with the
eeneral public. The workers st be contteons, helptul, and rmendiv at all times,

The workers mnst be able 1o apply what they hane learned to their work. Often. s good mathematies bachground i
needed. Fhes must be able to use mateniabs, proceduses, and equipment effectively . Workers must be able o plan, organize,

and Gty ot assignnents, and Gt sent the resubts of thert wanlk,

OCCUPATIONAL LEVELS

Ocetpations are otten categerized as shiffed. techmeal, and professional. SKilled and weehmieal woirkers are the men whao
dee swork under supervision. For example, o wchmcian may work with instruments in a laboratory . He may work
cutdoors with othes people and possibly with sampling soil, et plants, and ammals, The professionad man has had more work
expenence and usually more education. Much of s work mcludes the supervsion of severad to many shilled and technica!
worhers He alwe spends a fot of nme makimg decisons and solving probleins,

In the following sections, you will have the opportunity to explore some occupations in the matural 1esources. By domg
Hie avtvities which are suggested, you will become better acquainted with the natual resources. You will also et to know
sorrte workers and the Kinds of work they do.

AIR
BACKGROUND

i o the muisture of gases which makes up the carth’s atmosphere. Air is composed of 78 pereent nifrogen, 2 percent
oxygen, it 1 opereent other gases, water vapor, and particulate matter. The oxygen of the air is necessary tor normal
hreathing by plants and anumals. Nitrogen s an important component of anmo acids which comprise aff proteins, Much of
our mtogen s tound mothe air,

In vour bfetime, air has become an important natural resource. Farly conservation activities we. » binlt atound use of
land, water, aid wildlite, People were concerned with the muntenance of our natural resources, but few consdered the
ellects of pollution as o mapor concern. Conservationists were more concerned with the availability of oil or coal than they
were with the potlution of the an caused by therr use. Arr pollution is a difficult concept 1o grasp because many harmiul gases
vannot be seenor amelled, yer the dangers are present.

Other tacton have tended (o submerge the importance of clean air. Not only are the dangers of air pollution dficult to
envision, bat they seldom affecr one directly, Lung cancer, emphysema, and bronchitis develop over long periods of time.
Urban, tectmalogcal societies are subject to greater polfution danger than rural, agnenttural cultures. Yet the world nend is
to wihamze and mdustrishize: Man, through technology, has created a watld of pollution. Can nuan create ¢ winld fiee of
pollution”

It s & problem faced by all nations. Probably the issie is more serious in the United States than in any other prt of the
world, Thus vou will be able to explore the situation night in vour ows communiy.

OUCUPATIONS

Phere are many occupat-ons meothe natural resourecs area of gir, Workers m this area montor, control, nd study air
pollution and sts causes. They work with mndustes and govermment to lower the levels of poflutanis bemg discharged mio the
JGiF
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Lasted Below e vome ol the gob e tor the natual rosottees area i, Descoptions of these oceupations can be found
m Section B oot this gude
Shitled and Techmual Postions
Air Pollution Control Awle
A Pollution Connrol Techmcan
Protess g Pognen

A Poliution Control Supervism

SUGGESTED LEARNING ACTIVITIES

The followmng activities are suggested 1o help vou understamd better the natural resouree of air and to acquamt vou with

arr pollunion control werk
LoSelect at feast iwa of the an pollution control occupations m Section B of this guide and study the occupationa
hriets. Wrte o summary of the usual duties, characteristics of the job, gualifications, emplos ment prospects, and
dvancement opportunities for each job title. Then put these summuries in a folder.
Visita weather station. Find out what basic weather information is measured and recorded.
Ao Buld and put o use g homemade weather station. It is not ditficult to construct some simple vet elfective
cqapment Daections are found in most general science books.

4 Reep i recond of weather conditions. Keep a duta sheet and write your observations close to the same time cach day,
From g study of harometrie changes, clouds, snd wind direction, see i you can make a weather prediction.
Vst an ar-samphing station. Observe the tvpes of sampling devices and meteorological equipment present.

o. Test for g pollutants. Obtam and weigh a piece of filter paper. Secure the filter paper over the opening of a vicuum
hose which draws in volumes of air. Draw air through the filter paper for five minutes. Weigh the filter paper sgain.
Note any increase in weight or change in color of the paper. Use a magnifying glass to note the difterent sizes, colors,
and shapes of particles collected on the filter paper.

7. Repeat Actaty 6 n different fypes of weather. Compare the deanliness of the air during clear weather and shortly
atter 4 Lun ar sow,

N Repeat Activaty o, but this time place a filter over the tail pipe of a metor vehicle, while the motor is running.

9. Compare plants growing near a dusty road with plants of the same pecies growing farther away from the road,
Ohserve ditferences i height, vigor, and color of these plants.

10, Examune maps of several community or regional air-samoling networks, Investigate the reasoning behind the
selection of the sampling sites.
HE After vou have completed several of the suggested activities, discuss the following guestions:
4 When on field trips, what did you see air pollution control workers domg? What were their jub conditions?
h. How did you feel about yourselt” while you were doing the suggested learning activities and while vou were
abserving air pollution control workers?
¢ What personal needs do vou feel you conld meer by doing this Kind of work?
do What abidities do you feel vou have for doing these kinds of activities?

[P

I

FISH
BACKGROUND

Fash and fish products hold a place ot great importance in the world markets. Man has included tish in his diet at least as
long as recorded Instory. 10as st ene of the main sourees of protein for some people of the world.

Because of population growth, there have been more demands for our fish resources. These demands have put many
fishing grounds m danger. Eftorts are heing made to limit the amount of fishing so that there will be enough fish for all. A
secomdary problem which accompanies population growth is the poflution from population ¢enters which is compounding an
already serious environmental situation.

The Federal Government, in cooperation with state agencies and private citizen groups, is atiempting 1o regulate and
manage the fish resonrees to mamtain them for future generations,

OCCUPATIONS

Workers m the area are concerned with the manage.nent of fish in streams, lakes, rivers, and ponds, Work may nvolve
patrollmg waterways, mamtaming Gish populations, and controlling discase. Some job titles are listed below. Descripuions of
these accupations can be found w Section B of this guide

Skilfed and Technical Positions

Fish Hatchery Worker
Fish Technician
Protessional Positxn

o Fish Biologist

RIC 1"

Aruitoxt provided by Eic:



SUGGESTED LEARNING ACTIVITIES

Fhe following activities will help vou become Metter acquanted with fish, the many workers mvolved in fish
managenknt, and their work.
Voo hake a field tnp 1o one or more of the following plices of interest:
i Uashhacchen
b, Fashoresearch statwn
¢, Commercial fshing pond or ke

2. Obtan g nup trom 5 fish warden or the state gmne and fish department and Jocate the streams, lakes, and bays
which may be used tor public fishing.

I Arrange through the local fish warden to view the stocking of fish in lakes, streams, and ponds.

<. Have the local fish warden speak to vour class,

S Stock two o more aquatiums with plants and water lite, Keep a daily record ot the aquaritsm and s care,

0, Prepare areport on the kinds of 1ish in local waters. Information may be found i the school library.
7. Attend a meeting of a locad fishing club,
K. After vou have completed several of “hese suggested activities, discuss the following questions:
d Op teld 1ps, whit did yeu see the workers doing? What were their job conditions?
b, How did you feel about yous =f winde you were doing the suggested learning sctivities and while you were
observing fish resource workers?
¢ What pessonal needs do you feel you could meet by doing this kKind of work?
d. What abilities do you 12el vou have for doing these kinds of activities?

FORESTRY
BACKGROUND

A forest 1s 3 hving community of plants, in which trees are the dominant species. From a distance, the forest appears to
be just hig trees. As we come nearer we see other plants medium-sized trees and shrubs. Then, as we enter the foreat, we see
many snxil plants. Some of them are young trees. A few will cventually become giants, Shrubs, vines, herbs, wild lowers, and
maosses afso sprawl over the forest floor,

There is other hfe in the forest community - birds sing from the tree tops, frogs peep on the giound, grouse drum on a
tallens log. Some can be seen but not heard  a snake slithers for cover, caterpillars devour a leaf, spiders wait on webs that
ghsien m the sunsiune. Plants and animals compete for living room both above and below the surface of the ground. It is the
jomnt actvity of all the hving things of the forest, as they live, grow, reproduce. and die, that makes for soil improvement,

Fhe American forests have been very important in the growth and development of our nation. Products from the forest
sheltered and ted the Amennan Indum and the carly settlers. Forest products were some of the first expotts from the new
world. From those early days to the present, our forests have provided many products for home, farm, and industry.

Although many persons in the past have realized the value of our forests, now there is a new growth of appreciation for
this natural resource. Recent efforts by many individuals have renewed growih and production on forested lands. In addition,
much planping and work is necessary to establish and maintain forested recreational areas for people seeking to get away
from big ety and suburban living.
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OCCUPATIONS

Forestiy workers are concermed with the management of our forested lands. This includes reforestation, fogung, tue
preventon, amdansect and disedase control Job tiles for some occupations in forestty ate given below Descraptions of these
occupibions in Torestty can be tound in Section B ot this pode.

Shatted and Techmcdd Postions

Forester \ide _
Forest Techmican
Protessionad Pogtion

borestes .

SUGGESTED LEARNING ACTIVITIES

The tallowime actaties wre suggested o acgismt vou with forest tesourees, and Forestiy workers and then work
I bnd out what Aad of frees grom i vour vasd at home, i the sehool vard, or mosome Jocation near vou Make a st
ot them
Prepate a poster of cach Kind ot tree hsted in number .
g wirter and semmeet prcture of cach
b g btk sanple -+ each
o pressed degt tom each
d  tnmt, nut, o seed trom each
Desenibe thie uses tor each Aind of wood from the trees found in vous area.
Collect difterent Kinds of tusshed wood 1o show the gram, color, and surface.
Colfecr dafterent Kinds of cones of panies, spruce, firs, e1c. Make o wall display from them,
o, Take awalk throungh a forest and 1ook for logs that have been cut. Study:
a4 aunudl rings
b dunmase by insects
T Invete o tire warden, torest ranges, of torester fo Lalk to the class about bis work,
N Vit tree turmm vour area and find out how some of these management practices are carried out,
4 ~elective cutting
b paprovement cutting
¢ fire contral
d e of trasds and rosds
oo Jdisease and msect control
t sl erosion confrol
9 Plant trees on schoul land or at a playground.
Hr Atter you have completed several of the suggested activities, discuss the following questions:
2 Onvour Hicld trips, what did vou see foresters doing?
b How did you feel about yourself while you were doing the suggested learning activities and while you were ob-
wiving the fosesters?

[
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¢ What pessonad needs doovou feehvou could meet by domng this Kind of woik?
d O What abihines decvou teel vou have tor domg these hinds of occupations?

LAND USE PLANNING
BACKGRO'ND

Our greswong populatnns o creatimg many new problen s for wrhan planners New homes, expanding haghwavs, and
developmg mdustoies ol regane space O Land area s g relativels fixed tesource. The expansion of thie aiban areas mto the
surtoeunding countivade s attecting the balance of nature. At one tinxe Torests, fields, and fasms covered the lund. Now 1ows
of lomes, paved streets, and manutacturmg plants gie comug into view,

The problem ot pronvsding for the growimng needs of owr expanding society is one that requires a great deal of thought and
plannmg. Not only doowe have to consder the umportance f home and factory sites, but also the effect these have on the
torests, water, air, and sl of the grea, Caretul planming of urhan arcas is necessary to profect water supplies, provide for
pathe, and establinh recreation areass s wedl do much to maimtam the bafance of nature,

Wise lund use planomg s oecessany T the mamtenanee of our natural resousees. Planning conunissons can st priofities
and establinh zongg aws T the moat etcent use of our natutg] resaurces for the Jong-range well-being of our expanding
population

OCCUPATIONS

Today . more than ever, there g 2reat need tor wise fund use planning. Many job opportumtses have developed from this
need and uclude work o Land use plannme and zommg. Some job titles are Iisted below. Descnptions of these jobs can be
totind 1 Section 18 of this )!Llids‘

Shalcd and Techical Postions

Plantang Vale
Plannmyg Techmoun
Zonmg Techmcun

Protessional Posttion,s

Uiban Plannet
/nnmg h!\}K\'lus

SUGGESTED LEARNING ACTIVITIES

Lhe toflmmg actvsties are sagpested o help yvou become sequasniced with the nuny achivities of workers mvolved in
Land ose planivny amd 2o
Poosecre trom the Sorl Consersstion oftace o sy map and Lind use map tor vous ares Muody these maps and the
Communiey for recommendatyons,
2 Obtan g copy of the local zonmg Llaws or regulanions and become sequainted with their provisions.
30 Arnange for & talkh By oone or seversl oi the tollowsng: oty plarming engineer. lundscape wschitedt, chiet planner o a
regional plannet Some suggested topies are: prodems of o growing community, the sdeal ety conserving our
tatutal tesorees, of tansportation problems of g aty.

14



4 Select g commumty problem and work out several alternative solutions for presentation to the class, Have the class
evaluate your recommendations,

0 Mave the clasy ongamze mto oty departments and design g modet city. cach depattment bemng respotsible ton the
planamg. Fach student group should mect with the communy’'s comparable group for readintic probless and
Homuion,

GVt g rearhy commnty swhinh Tus an wban cenewal progect under wav and talh with otficnds on plans and
problems

7 Atter you have completed several of the sugpested activitios, discuss the foilowing questions:

4. When vou were on field tiips, what did you wee land use planners and 2oners domg? What weie thess job
vonditiony?

b How did you teel about vourselt while vou were doing the suggested leaming activities and while you were
obsenving land use planners and zoners?

¢ What persimal needs do vou teel sou could nieet by doing this kind of work?
What abilities do vou tedd you have for doing these kinds of activities?

MINERALS AND MINERAL FUELS
BACKGROUND

Benearh the land be the minerals on whach our enihzation depends sand, gravel. and stone tor building : phosphutes and
potash tor tettihzmge croplands: mon ore 1or makmg steel; fuels for heat and power; and many other essential raw materials.

Our nunerals and mincial fuels we nonsrenewable resources. Natare does not replace them. In some cases such as ool
and o, ngture replaces them so dowly that they do not become avarlable for man’s use. Lven though deposits of nunerals
and muneral tuels are enomous, they stll are hmited and will be used up. We are using these irreplaceable resources at rapid
rates There ase over mreater numbers of s to feed and to clothe, to transport, house, and keep warm.

Some people are employed i positions 1o help conserve and stietch out these limited resources. They encomage their
wise aiid ef g it use for the benefit of al! our people.

|

- -

OCCUPATIONS

sted below e wome of the job ttles i the ares of munerals and smmeral fucls. Workers in this areg are concerned with
all g practices and land reclamation procedures. Descriptions of these vecupiabons ase Jocated i Section B of this ginde.
Shifled and feche wal Posttions
Open Pt Atme Comervation Techmgean
Mg Arca Restoration Techmenan
O and Gas Inspector
Prodessienal
Petroieum Geoligting

Nl

SUGGESTED LEARNING ACTIVITIES

The tollowmg sctivities are suggested 1o help yvou understand our non-renewable natural resources better, the warkers
o whaprotect them, and ther work,
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FooMWateh ohes toams Yon will see that they e made up ot tmy crvacals of water Geey Whiat as the shape of the
Civa s

2o Salt e g muneral Cook ar table salt ander o hand lens, What o the shape ot gosalt avstal” How s sadt ased moyoun
Fome™

UoRocks e made o maneral cnatals Some toeks are muade up of one mimerad and others are nuade up of several
s Vaat aaravel et aned codied itierent v pes of pocks

4 Muhe vour own civatals

a0 Diasedve poadesed alam a bot water (homp water to boding posmt, turs ofCheat, add glum showdy),
o Suspemd o st e the water and set assde 1o cool,
o Wateh the ivstals tonn,
S~ 0 what ssterad sy yous sehoofouse made” 11t s made of stone, ook at o caretully . s it ke the salt or alum
NI
o G tovour school or focal b and find imtormation on cnade ol
4 How ded val conw 1o bean the roeks?
b What tvpe of 1ok vields petroleum”
o What o the relationstup betaeen old seas that covered the state, plants and animalds that lived then, and
pelioieum?
Vit e ol ek Bind out what type of tock s bely 1o yeld ool What consetvation measues are being practiced by
the onl hiehd workens'
N Mk g eolfechion of tocks, coal, o pettoleum produets.,
o Intenvew muners and have them tell you about conservation practices emploved i andesgroumd mines,
HY ke a feld o fo o stop nunmg operation. Olserve conwivation measties bemg taken Is there o mune dramage
treatment facihitn” What tuiure use will be nunde of tas land?
TE o Mier yvou have completed sevesal of these sigested o tivities, hincuss the tollow g questions:
A When vou were on feld tops, what did vy see the worhers domg”? What were thein job conditions”
b How did vou teel gbout svounsedt winle vou were doing the suggested leaning acuvities and whale yon were
ahwiving the workers!
o What personal needs do von teed vou could mieet by dong thins hind of work?
d What shdities dovvou teet vou fave tor domg these Rnds of actvities?

RANGE
BAURGROUND

Parae wreas o0 the westeronstates Hat e o tonzh, diy sod steep 1o grow arops, can be vauablke as livestock pastute on
A bruted seale 1o agh proper matagement of ths Land and by conttollmg the amount and Kmd of grazmg, the value of tns
natural tesource car be megeased.

Saprie men have kg been concenmned about the nustse of the wiazng lands of the buttalo, eIk, wild sheep, and other
Rt o wildbine Osergrazmy of the sange can Jestioy the native cover. Cover crops of grasses and shrubs help 10 prevent
Stosion by wand and water The sange worker is concerned about preventing range and torest fire and controlling disease and
pomonious plants. § hiere are abvo the problems of mamtanimg roads, tnals, watet holes, and salt statrons,

Fhe vast areas imvolved in management of the tangelind, as well as the vatishble weather and elevation factors, inerease the
probloms for pessons employed i thas challengimg and interesting work. Rewards for those who like to work in the rugged
ont does e sy, ot mountion views, freshan, and the many refated outdoor activitres close at hand.
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OCCUPATIONS

Waorkess in thas natural sesource area are concemned with the conservation and use of our wangelands. Work mchudes range
management. pest control, and maintenance of animal and plant lite. Some job titles are listed below. Descriptions of these
vecupations can be found m Section B of this guide.

SKitled and echncal Positions

Range Aide

Range Technan
Profzsional Position

Range Muanages

SUGGESTED LEARNING ACTIVITIES

The tollowing achivities are suggested 1o hielp vou become acquainted with rangelands, the workers who manage them,
and their work,
1. Contact your State Department of Agriculture for infornution on rangeland locations and persons in charge.
2. Prepare reports on rangeland in vour state, containing the following information:

4. Name of the person or persons in charge

b, Mmhing address

<. Numbher of acres managed

d.  Types of livestock using the range

¢. Number of persons emploved and job titles

. The major problems in cach area '

g Predominant type of native or improved varieties of planis

1. Kinds of improvements on the sites such as water holes, salt stations, shelters, trails, and roads

Prepare a list of recommended practices for rangeland improvements.

Prapars a report on puisonous plants using color pictures or slides and written descriptions, along with control
procedures,

invite a range manager or conservationist to speak to your class on the topic of job opportunities in rangeland work.
Plan a field trip to a rangeland office, field station, or rangeland pasture.

Plan 4 meeting with a farmer to discuss plans for using rangeland for pasture.

Report on speciai problems which came to light as a result of field trips, interviews, or meetings with range officers
or tarmers including the following:

halies

J?‘ N

*

a.  Competition between hivestock growers
b,  Problems with wildlife

¢.  Erosion or pollution probiems

d.  Disease or insect control

e. Ditticulty with rangeland laws

. Weather problems

g Fire control problems

h. Any other

9. Prepare a list of plant cover using the following three categories:

a. “Decreasers™
b.  “Increasers™
¢. “Invaders”

10. Set up a range judging contest ard have the class members compete.

11. After you have completed several of the suggested activities, discuss the following questions:
a.  When you were on field trips, what did you see the range workers doing? What were their job conditions?
b. How did you feel about yourself while ycu were doing the suggested learning activities and while you were

observing this Kind of work?

¢, What personal needs do you feel you could meet by doing this kind of work?
d. What abilities do you feel you have for doing these Kinds of activities?

RECREATION
BACKGROUND

Today, more than ever, Americans have the time and money to use recreation facilities. Those living in urban and
suburban areas often plan visits to private and public parks where they can enjoy the peace and beauty of nature.

Peuple have more free time today because of earlier retirement and shorter working hours. Due to the extra time on their
hands. they swamp the secreational facilities to their limit. The young and old want a chance to see the U.S.A. from a
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camper, 4 tinicr, o g motor ke, People want 1o go camping, take hikes, visit histone sites, and explore wilderness areas.
Fhey abvo want 1o get awan from the congested, nosy, and often polluted eny,

OCCUPATIONS

Workers i thus area are concerned with the proper use of our natural resourees for human reereational sctivitios. They
die mvolved in developing and maintaining parks and campgrounds, guiding hunters, and patrolling Lind and waterways. Some
1ob titles are listed helow. Descriptions of these oecupations can be found in Section B of this guide.

Skitled and Technical Positions

Park Forenun
Camperound Caretaker
Hunting and Fishing Guide

Professional Postion

Park Naturalist

SUGGESTED LEARNING ACTIVITIES

The followmg activities ie suggested (o help vou hecome acquainted with outdoor reereation aetivities, and the workers

and thewr work,
Lo Muke a suvey of the outdoor recreation facilities in vour community.
2. Prepaie g report on each ol the facilities in item one and include the tollowing:

4. Achivities avinlable
b The number of part-time and full-time people employed
¢. The Kinds of jobs the people in part *b™ do
d. Ownersinp of the busmess and its organization or strueture
Select several of the facilities and plan field trips 10 see their operation.
4. Secute bulletine from the LS. Government printing office on private and government recreational areas and prepare

or add to the school file of these materiais,
5. Invite a representative from the "AAA™ o1 a travel agency to 1alk to the class on recreation opportunities.
6. Ask the manager of the local Bureau of Employment Security to send or bring to the school a fist of job openings in

the dree of reereat;on in vour state
7. Investigate the possible recreation facilities that could be developed or improved in the local area and prepare a

repors.
K. Have the class select the best report from em 7 and develop the idea for presentation to the local recreation board

or authority for further sction.
Y. tnvite s member o a camping tratker organiZation t talk with the class on camping vacations,
10, After you have completed several of the suggested activities, discuss the following questions:

4. While you were on field trips, what did you see outdoor recreation workers doing? What were their working

conditions?
b How did you feel about yourself while you were doing the suggested learning activities and while you were
ohwrving outdoor recreation workers?

ERIC '8
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< What pensonal needs do vou teel you could meet by doing this Kind of work?
d. What abilities doovon teel you have for doag these Kinds of activities?

SOIL
BACKGROUND

Sod s the part of the canth's suitace that sapports plant growth, Fypreai sodd s made up of thiee kivers o “horizons™.
topsodd, subsonl, and parent natenal, ln the course of soif development, plunt and antmal renmams sceumudate m the suitace
laver,

Man has usually taken sl for granted. Eardy eivashizations of the Middle East, North Africa, and China flourished as long
as they bad an sbundance of productive soil, bat when the suil was destroved by overuse and erosion these carly civilizations
dechned

When the early settler i this country found that the fand became less productive with use, he pushed westward where
the open prames provided i soil that produced bigger and better crops. As these lands became more densely populated and
the tams smaller, he moved still farther west.

Most of the arable land in the United States s now being used. Some of it necds better use and protection with soil and
water conservation practices: other land will be used more intensely as the increasing population demands more products.

Sotl 1y a hasie natural resource that must be maintained and used wisely to give the greatest benefit to ull who depend
upon it for food, clothing, shelter, and the many other things that add 1o the joy and comfort of living.

OCCUPATIONS

Federal and state government agengcies sponsor programs to help land managers to plan and carry out soil conservation
practives. Some private businesses and industries hire soil conservation workers. Some of these occupation tities are listed
below, Complete deseriptions can be found in Section B of this guide.

Skilled and Technical Positions

Soil Conservation Aide

Saoil Conservation Technician
Professional Posstions

Sant Conservationtst

Saul Serentist

SUGGESTED LEARNING ACTIVITIES

The following activities are suggested 1o help vou learn abowut soils, the workers who help protect our soils, and their
work, ’
1. Obtain mtomation from the Soil Conservation office or school library on Land Capability Classes and prepare a
written report on this topic.
Visit twas farms in the Iocal area:
g, One not using good conservation practices (in the teacher’s judgment)
h.  One following good conservation practices

I
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Select a local stieam and observe the water condition, volume. color, ete.

4 Durmae sonmal weather conditions

b bollowmng a beavy 1am

4. Cheek a sample of water trom a local stream under different flow conditions for the amount of sediment

S Amage with the Soil Conservation office 1o see and discuss severat soil profiles.

t Collect samples of severat typrcal sonls i the Jocal area and prepaie a written deseripiion of cach.

Have members of the Class take sl displas s mcluding soil samples, prctines, sl profiles, parent maternls,

composition. nutrents, sol tests, et and display thers work i a pubhe place

No the teacher should encourage students to speak at clubs, PTA'S, chureh groups, school assemblies, etc.. about the
need for sod conservation

GoHave students nune mdividual sutvevs of senious crosion problems and prepate a class report. Select several best
reports for pubhicaton i the local news media.

HoU Attern you hane completed several of the suggested activities, discuss the following questions:
4. When on field trips, what did you see soil conservation workers doing? What were their job conditions?
b How did vou teel about yourselt while vou were doing the suggested learning activities and while vou were

observing soil worhers?

What persondl needs do you feel you could meet by doing this Kind of work?

d  What abilier do vou teel vou have for doing these Kinds of activities?

‘ws

r.

WATER
BACKGROUND .

Phere oo torn of fie tiat can live without water Therefore, the conservation of this natural 1esource has become a
vers anponant congern fon mian adl over the world

Narre does renem ot water supply through natural means by tain, haf, sleet, and snow. However, whon water supplies
ate minased, wasted, or polluted. it can become a veny expensive provess 1o testose water or obtain new supplies

When people e close together m atwes, local supplies of good water run out. This requires expensive sysiems to brng
witer 1ot away sources toomeet the needs of the people. The used water, called sewage, must then be treated by equally
expenstve treatment piants betore the water isretmned to the rivers and streams.

Water and waate treatment plants are needed for people and for industry and tarms, 1t is also important to have clean
water Tor recredatiot puposes such as swimming, hoating, and {ishing.

A o population grows, the needs for clean water will merease. The needs tor treatment tacilities for wastewater wall

T cuse dise

OCCUPATIONS

Demands tor cdean water and the need for treating waste water will continue o increase. Streams, nivers, and lakes that
are already polluted must be ceaned. Muny opportunities tor employment exist in the area of water resources management.
Some joh titles are listed helow. Deseriptions of these occupations can be found in Section B of this guide.

Shilled and {echnical Posituons

Water Well Inspectin

RIC 20
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Water Freatment Plant Techinican

Woastewater Foestment Plint fechmean

Water Resoutees Favesfiraton
Protessionad Posihions

Hy diologia

Oceumogiaphier

SUGGESTED LEARNING ACTIVITIES

The followimg activities e suggested 1o bedp vou become better acquainted with the natural resource of water, the
workers who protect o, 2md therr work.
I Using scures i the sehool or community fibrary, find the average raintall for the focal area over the last 28 vears,
2 Plana class treld top to several ot the tollowing:

4. Water treatiment station

b Sewage treatment plant

¢ Water recreation areg ot g park

J. Water storage facilnty

@ Water testmny laboratory

£ Farm where crops are srngated

Prepare o map of the area and locate the tollowing facilities:

& Water reservoirs, storape facthties, wells, ete.

b, Muain water hines

o Freatment statins

Jo Wastewater tregtment plants

¢ Large demuand water usets

4. Conatinet a4 ram or snow gauge and record the amount of precipitation for one schiool year. Puns may be found in

vour serenice textbook,

Make @ commumty sunvey of polluied ponds, Likes, streams, and dams. Locate the sourees of pollution and prepare

g news release ot the class findings.

6. Hlave o local plumber talk 1o the class about common water-wasting practices in the home. Demonstrate to the class
how certain mmor repairs can be made in the home to save water. Suggest that some students 1alk with parents
about these wateraving practices.

T Vist g tarad home thiat has its own water supply and septic tank system. Talk with the owner about its operation and
the vood and bad pomts. )

S Inviie the docal sl conservation techmcian o talk with the class about county-wide water conservation practices.
Urge indwidudl cluss members 1o visit the conservation office Tor individual projects or special interests.

9, Cheek with the focal newspaper o community hbrary fin reports of the Litest flood in this county. A student should
ke ths report o the class.

10, Have o student contact the focal water authority to learn the amount of water consumed annually by this

Sommuny.
11, Atter vou have completed several of these suggested activities, discuss the following questions:

4. When you were on field trips, what did you see the workers doing? What were their job conditions?

o How did vou feel shout vourselt winde vou weee doing the suggested learning activities and while you were
ohservime the water resouree workers?

What personal needs do vou feel vou could meet by doing this Kind of work?

Jd. What abilities do vou feel vou have for domg these Kinds of activaties?

~d
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WILDLIFE
BACKGROUND

Farly settlers of this country depended on mammals, birds, and other wild things for food and livelihood. Today, these
wild ammals are prmandy a reereational resouree. Even so, the total vilue of the game harvest in terms of food, hide. and
pelts contributes sgnticantly to the national economy. Humers and fishermen spend more than $3 billion annually in pursui
of their sports. Many additionst hillions are spent by theie who use clean water and open country for othes recreational
Jetivitics

Mathons of Amencans hunt each year, and their numbers are increasing at a faster rate than the national population,
Gthers empoy bird watching, wildlife photography, and other forms of nature study.

This public nterest makes greater demands upon stocks of wildlife. At the same time, animals are being crowded out of
ther hving areas by urban growth, expandmg mdustrial areas, dredging of shorelines and rivers, pollution of streams and
estuaries, and drammy of marshes. The problem is to preserve or increase the numbers of wildlife. In the face of an expanding
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economy, there s hittle room for wild things to survive, We need to plan ahead. We are moving quickly into a perind of
sharper competition tor water und biving space.

OCCUPATIONS

Wildlite employees are concerned with the conservation of wildlife. They care for the animals and birds, proteet them,
and mamtam thar populations, Some job titles are listed below, Descriptions of these occupations can be found i Section B
of this guide,

SKilled and Techmeal Positions

Game Propagator
Gunw Warden
Wildlile Techmeian

Protesstonal Position

Wildlite Biologist

SUGGESTED LEARNING ACTIVITIES

Fhe following fearmng activities are suggested to help students understand better our natusal resources in the wildlife
area and to become more aware of the people who are employed in this work.
1. Using the state and national publications available, prepure a report on the hirds and animals native to the local area:
3. Obtain g picture of e¢ach
b, Describe its natural food
¢ Describe its typical shelter
d.  Become scquamted with logal or federal laws concerning season, limits, and other requirements for harvesting
and control
2. Contact the local game warden or game propayator and arrange for him to visit your classroom or for vou to visit his
otfice to become better acquainted with his work.
3. I there are game Yarms in the area, arrange for a visit either individually or with other interested classmutes.
4. Using publications or plans recommended by the game warden. build bird and animal feeders and place them at
suggested locations in the area, Keep records on kind and amount of feed material used.
5. Make plaster casts of animal or bird tracks. Refer to publications on wildlife.
6. Build brd houses on schood property or at home.
7. Get to know the focal sportsmen groups and ask their officers for information about their goals and purposes.
8. Cheek the school Hibrary for books, magazines or other publications on wildlife.
4, Talk with the school guidance counselor about opportunities and training schools available.
10. Visit two local furms, one where the owner permits hunters to use the property and one where lie daoes not; and get
the farmers’ pomts of views on wildlife management,
11 Atter you have completed several of the suggested activities, discuss the following questions:
2. When vou were on ficld trips, what did you see wildlife workers doing? What were their job conditions?
h. How did you feel about yourself while you were duing the suggested kearning activities and while you were
amserving wildlife workers?
¢ What personal needs do you feel vou could meet by doing this Kind of work?
d. What abilities do you feel you have tor doing these kinds of activities?
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Chapter |ii
PREPARING FOR NATURAL RESOURCES JOBS

SUGGESTED STUDENT PERFORMANCE OBJECTIVES

After completing Chapter 1, you can:
1. List the educational Caportunities available in your high school and area vocational school which will enable you to

prepare tor an occupatic nin the natural resources.

Descithe how knowledge and skills acquired in different subject matter areas are applied in several different

OCCUPAIoNS,

3. List the kinds of natural resources educational opportunities availabk to you after you complete high school, the
nature and purpose of eiach, and the possible vuteomes of each in terms of vecupations.

4. Outhine a plan of appropriate high school course work and occupational work experience to prepare you for your
vacational preference.

s

PLANNING THE PREPARATIONAL PROGRAM

You should begin preparing for a career in the natural resources while you are in junior high school. This may be done by
planning and sclecting the right ¢ urses for attaining your career goal. If you plan to go directly to work or enter a 2-year
techmeal training program, then vou should plan to take wocational courses which will prepare you for a skilled job. On the
other hand, if' vou plan to go to a Fyear college, then take academic (college preparatory) courses to qualify for admission to
a school of your choice, together with as many appropriate vocational courses as possible,

HIGH SCHOOL

Discuss your plans with vous counselor and teachers. They may help you in choosing courses which will be beneficial.
Tuke courwes which will prepare you tor your career goal.

Manv high school vocational courses include work experience as a part of the program. You may attend classes in the
mormng and work in the afternvon. The work experience is performed in an approved business which relates to your field of
study . In other programs, you may sttend classes for six months, then work for six months.
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Parnapation in g vouth group such as the Futuie Farmers of Amerca (FFA). will give vou oppottunities 10 develop
leadership. tizemdap, and cooperation. FEA setivities encoutage members to Jeam diuough actual experence. As a4 member,
vou will fearn to conduct and take part i pubhc meetings, io speak m public, and 1o assume avic responsitnlity.

You may be able 1o obtam o part-tune o summer job m the natural resources while you are in tigh school. Tius s an
excellent way 1o help vou 1o reach a concluson about your career and 1o prepare you for 3 full-time job after graduation.

EDUCATION BEYOND HIGH SCHOOL

There are many ared vocationad schoots and 2y ear technieal schools throughout the Unsted States whiach ofter continung
education. SNome of them award associate degrees.

\s Johs change and times change. you will need 1o keep up 10 date. You may decide to continue your education at one
ol these schools v v that you may work at s more responsible fevel, and probably a1 a Ingher salary.

You abwr ity Lave the option of pursumg a dvear BS. degree program cither directly after high school graduation or as
transter student trom o 2vedr program, Future plans may melude continuing on 1o graduate degree programs, Winch plan
vou follow depends on vour abilities and interests, what Kind of job vou want, and requirements for filling the b,

—_———————————
— 1IN
- N
[COLLEGE PoE

| Jop
{RAINA

- \

OUT-OF SCHOOL TRAINING

On-the-job work experwence is an excellent way of preparing for a natural resources jub. The best way 10 learn something
is by Jdoing 1. In other words, a teacher can explain how 1o do something, but you may not fully understand it until vou
actuatly do the work,

On-thieob work experience will pive you a reglistic impression of an occupation. It will help you to understand your
sbiities. You will discover whether vou hihe the Kind of work vou plan 1o enter.

In many mstances, an employer will consider a vear of work experience an important factor when he hires new workers,

An apprenticeship s one form of vut-ofschool. onethe-job training. An emplover may wish to hire an individual as an
apprentiee. He then s the apprentice tor g patticular job or jobs, The employer and employee have an agreement,
guarantecmy that the employvee will be formally trained in a supervised work experience program,

As the apprentice progresses, he o tramed in many complex processes, skills, and tasks. At all times, he is closely
supervised by qualitied workers sometitmes called journeymen. He is instructed in the theoretical and technical aspects of his
wotk. The apprentice secewves wage increases throughout his training until he becomes a journeyman and qualitied for full
slary privileges.
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Mamy busniesses and industries offer on-thesjob trammg programs o prepare ther new employees. These work
SXPOHICnee Programs Jre very ielprul (o the person who has completed 1 lot of course work in school and now must apply his
Anowledee to practical work.

Preparation tor g natural resources career should begin while you sie i junior high school. This includes the selection of
approprute hieh sehool courses and obtmnmg on-the-job work experienee. As you thmh about the future, discuss vous plans
and goats with vour parents, counselor, and teachers. Thar adviee should be helptul in guiding you.

SUGGESTED LEARNING ACTIVITIES

[
i

Vit the ares vovational school and find out what courses are offered in agribusiness and natural resources
educai e

Interview the fugl school teachertsy of agneulture and become acquamted with the agriculture depatment’s
otterins i natural resousees education.

it the hinds of emp.ovinent and educstional opportunities available to you after vou complete high school,

I vor gre considenng tormai education stter bigh school, wnite to post secondary technical schools or colleges
offerme programs i the natural sesources and request a copy ol then catalogs. 11 you plan to continue your
education bevond hugh sehool. use these catalogs as guides, apd determme the entrance requitements (o the post
wooslan mstitations op colleges of vour choice. Plan your high school course of study to meet these admission
reduements

rd
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SECTION B

SELECTED NATURAL RESOURCES
OCCUPATIONAL BRIEFS
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OCCUPATIONS IN AIR POLLUTION CONTROL
AIR POLLUTION CONTROL AIDE
USUAL DUTIES

The Air Pollution Contsol Arde serves as a belper to higher level employces. Many duties are learmed by doing routine
oby Asistance s ginen o others i gobs such as anadyzimg s pollutants, chieckmg air sampling equipment, Keeping daily
records, and fxing things, The Anr Pollstion Contiol Asde loads, unloads, and moves equipment: unpacks and stores
equipment; collects, cheans, and distibutes laboratory glassware; and keeps working areas neat and clean,

CHARACTERISTICS OF THE JOB

The Air Pollution Control Aide works under close supervision. Through training, observation, and practice, the aide
develops an understanding of the job. This person must be able to perform routine tasks, follow directions, follow safety
precautions, and work with others, Work may be in a laboratory, or outdours.

QUALIFICATIONS
A high school diploma is essential, including a background in basic mathematics, reading, and speaking.

EMPLOYMENT PROSPECTS

The job outlook for the new and emerging occupation, Air Pollution Contro} Aide, looks good. Many aides will be
needed to assist technicians in their work. Many new programs in pollution control are developing.

Air Pollution Control Aides may be employed by the large agencies of the federal government. Large numbers of aides
are employed by the Environmental Protection Agency (EPA). Aides also are employed by the Public Health Service of the
US. Department of Health, Education, and Welfare, and the National Oceanic and Atmospheric Administration of the U.S.

Department of Commerge. N BESI CoOPY AVAILABLE

Arr Pollution Control Aide adjusting controls on exhaust
monitoring equipment under the direction of his sopervisor.
Courtesy Pemnsylvania Department of Environmentsl
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Air Poliution Control Andes may find employment at the state tevel with agencies such as the Department of
tavironmental Protection, Departnent of Envitonmental Resources, or Department of Health,

Employment opportumties aho exist with many county or mumcipal governments because of increasing problems with
ar pollution from motor vehides, mdustries, power plants, and high density urban population.

In the tuture, there should be more employment opportunities for Air Pollution Control Aides with husinesses and
mdustries that produce equipment o control ar poliution. Alo, mdustiies are now emploving air potlution personnel 1o
operate, mamtam. and repair ther air pollution control equipment.

OPPORTUNITIES FOR ADVANCEMENT

With sdditional on-the-job exparicuce or post high school education, the Air Poliuton Control Aide may advance 1o Air
Pollution Control Technician or other pusitions of greater tesponsibility .

AIR POLLUTION CONTROL TECHNICIAN
USUAL DUTIES

The Air Pollution Control Technician is trained to inspect industrisl sites and enforce air pollution control laws. The
technicians sy mstall, operate, calibrate, maintain, and repair air sampling equipment. Technicians may conduct smokestack
sampling tests, gather data for source and emission tests, and conduct standardized analyses of air pollutants. The job also
includes record-keeping, drawing charts, and making graphs of data obtained from air sampling equipment, meteorological
equipment, and laboratory analyses. Other duties include assisting higher-level staff in conducting complex tests, preparing
oral and wntten reports of activities, and assisting lower level employees, The job alw includes maintaming an effcctive
relationship with representatives of public and private agencies. The Air Pollution Control Technican may attend air
potlution contro] hearings to present data and may be called as o witness in court cases.

CHARACTERIST!CS OF THE JOB

The Air Pollution Control Technician periodically uses ait sampling devices in special areas to analyze the an quality. In
performing some of the duties of the job, the technician uses methods described in equipment operating manuals, technical
reports and journals, and in documents prepared by professional societies. The Air Pollution Control Technician works in the
field as well as in 2 laboratory. Warrk is dope with people from the government, industry, and the general public.

An Al Polintion Control Technician collecting nd
data. Courtesy Pennsylvania Department of Eaviro:
Resources.
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QUALIFICATIONS

The Au Pollutnn Conteol Feddinctan must have a vear associate degeee in air pollution control o g related feld, or
thice vears of experemwe i an poliutron control of a related environmental program. Good health s necessary fon ficld
asognments, 4o well as slulity and mtetest o mathematics, chemistry, and phy sics. Problem-solving skills are essential.

Fhe Asr Polluton Controd Vechmeian wall aome in direct contact with people tepresenting various interests. Theelore,
e peosott st e able to commutcate ettectnely and work well with others

EMPLOYMENT PROSPECTS

The employment of technicians, one of the fastest growing occupatonal groups, is expected o continue expanding. The
wriousness of envitomnemal problems has catsed govessncnt agencies and industry to start progranss as ever-meicasng rates,
mahing the tuture in ar pollution control very promismg,.

Agr Pollution Contsol Technicians may be employed by the lange agencies of the federal government. Large numbers of
techinwam are empluyed by the environmental Protection Agency (1PA). Technicians also are employed by the Publw
Health Service of the US. Department of Health, Education, and Welfare, and the National Oceanic and Atmuospheric
Admimstration of the US. Department of Commerce,

A Poblutsen Control Technicians may find employment at the state level with agencies such as the Department of
Snvironmental Protection, Department of Environmental Resources, or Department of Health,

Fmploynent opportunities also exist with many county or municipal governments because of increasing problems with
arr pollution trom motor vehicles, industries, power plants, and high density urban population.

in the tuture, there should be more employment opportunities for Air Pollution Control Technicians with businesses and
mudustries that produce equipiment to cantrol air poltution. Also, industries are now employing air pollution personned 0
operate, nuintam, and repar ther air pollution control equipment.

OPPORTUNITIES FOR ADVANCEMENT

Axr Pollution Control Techicians may advance to higher positions after performing satisfactory work tor a number of
years. A BS. degree at a college or university is necessary to qualify for the more advanced positions, such as Air Quality
Controfler, Sanitanan, or Air Pollution Control Supervisor.

§

AIR POLLUTION CONTROL SUPERVISOR
USUAL DUTIES

The main joh of the A Polluton Control Supervisor is to plan a major segment of an air pollution control program. This
involves supeivising the operation of air monitornng equipment and reviewing requests for construction and operating permits,
The supervisor also is responsible for investigating complaints, inspecting buildings and equipment, and conducting surveys
and special studies. The supervisor also recommends new and better laws and regulations. This individual may appear in court
to pave evidence in fegal violations, or speak to public and private groups to give general information or advice.

The An Pollution Control Supervisor is responsible for all those working under him. and is in charge of recruiting new
emplovees and orgamiZzimg trammg programs.

CHARACTERISTICS OF THE J0B

Fhe A Poltutson Control Supervisor has i Jot of responsbility. The job involves a variety of experiences  visiting
industrial sites, attending lectures, or tesnlying in court hearings. Much of the work is done in an office. The chief
responability s supervismg others, and keeping up-to-date on the progress of their work,

QUALIFICATIONS

The A Polluton Contro) Supervisot must have a degree from a Syear accredited eotlege or university plus at least three
vears of professional experence m an environmental progran:.
EMPLOYMENT PROSPECTS

This i a job of great responsibility. The candidate for this position must have an excellen! record of past work, including
sdministrative ahility, excellent public relations, and considerable knowledge and experience in ths field.

Art Poliution Control Supervisors may be employed by the large agencies of the federal government. Many supetvisors are
employed Dy the Envitonmental Protection Agency (EPA) Supervisors also are employed by the Public Health Serviee of the
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US. Depattment of Health, Fducation, and Welfare, and the National Oceanic and Atmospheric Administration of the U.S, -
Department of Commerce

Air Pollution Control Supervisors may find employment at the state level with agencie« such ax the Depastment of
Environmental Protection, Department of Envitomnental Resources, or Department of Health.

a1

An Air Poliution Control Supervisor conduc public hearing on environ-
m:nul regué?i:m. nColﬂesy Penmyhm&ge:-tmuﬂ of Enxonmnl

BEST COPY AVAILABLE

Employment opportunities also exist with many county or municipal governments because of increasing problems with
air pollution from metur vehicles, industries, power plants, and high density urbun population.

by the future, there should be more employment cppur tunities for Air Pollution Control Supervisors with industries that
produce eguipment to control air pollution.

OPPORTUNITIES FOR ADVANCEMENT

The A Pollution Control Supervisor may advance to a higher level administrative position. Requirements for these
pusitions usually include several years of experience in the field of air pollution controf and often a graduate degree.
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OCCUPATIONS RELATED TO FISH
FISH HATCHERY WORKER
USUAL IUTIES

The Fish Hatcheny Worker, under the direction of a Fisheries Scientist, cares for the fish while they are at the hatchery
until they are refeased in a pond, lake, o stream.

One of the main jobs of the Filt Hatchery Worker is the preparation of the hatchery tanks for spawning. This includes
cleaning the tanks by draining out the water, removing the muck and debris, and scrubbing the tank. Other duties involve
overseeing the treatment ot the spawn, caring for and feeding small fish, regulating the temperature of the indoor tanks, and
sotting the fish according to size, color, and species. When the fish grow large enough, the Fish Hatchery Worker transfers
them to outside tanks.

'he Fish Hatchers Worker sees that all tanks are properly maintained and that the fish are fed the proper diet.

The Fish Hatchery Worker operates and maintains hatchery equipment and facilities. This includes the pumps, seines,
aerators, mowetrs, trucks, ponds, tanks, dams, and raceways.

The Fish Hatchery Worker counts and sorts fish species to be delivered to farm ponds, lakes, streams, or rivers. This
individual also loads and transports the fish to designated sites and then releases them.

CHARACTERISTICS OF THE JOB

Waork is relatively steady throughout the year, but may vary somewhat according to the season. Werk is performed both
indours and vutdoors. There is usually a fishy odor around the hatchery but a worker svon becomes used 1o it.

QUALIFICATIONS

A high school education is preferred. A deep interest in fish, wildlife, and outdoor living is desirable. Such courses as
nutthematics, biology, chemistry, general science, English, and argiculture may be helpful.

BEST COPY AVAILABLE

A Fish Hatchery Worker feedm fish, Courtesy
Bureau of Sport Fisheries and
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A worker may have to pass a civil service examination if employment is sought with a state or federal fish and wildlife
agency. Part-time summer employment will provide valuable experience and fater may lead to full time employment.

EMPLOYMENT PROSPECTS

Prospects look fairly good for the future. The increasing popularity of recreational fishing will result in an increased
demand for individuals in this tield.

OPPORTUNITIES FOR ADVANCEMENT

The Fish Hatchery Worker may advance to the position of Fish Hatchery Manager after several years of satisfactory work
perfornunce. Further education may be necessary for this advancement.

FISHERIES TECHNICIAN
USUAL DUTIES

The Fisheries Technician assists the Fisheries Scientist in fish studies and management. These studies include fish
autrition, behavior, and reproduction. Fisheries Technician personnel capture fish for studies, marking, and transfer from one
area to another, and record information such as age, size, and stomach contents of fish. Daily and seasonal movements and
feeding habits ot {ish populations are also studied.

Tite Fisheries Technician assists in the management of fish and shell fish populations by collecting and urganizing
fisheries resousces data and preparing reports of findings for the Fisheries Scientist.

CHARACTERISTIC.. OF THE JOB

Work is steady throughout the year. The work week varies according to the seasonal work being done. Work usually is
vutdoors, in all elimatic conditions.

QUALIFICATIONS

A Fisheries Technician should have an associate degree in fish management or a related field, or the equivalent in work
experience. This individual must be able to write reports and interpret field notes. Because most work is outdoors and may
require carrying equipment, good physical condition is a requirement.

The applicant may have to pass a civil service entrance examination if employment is sought with a state or federal
agency. Part-time summer employment will provide valuable experience and Iater may lead to full-time employment.
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Fisheries Technician collecting salmon blood sample. Courtesy Bureau of

Commercial Fisheries.

BEST COPY AvaiLABLE
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EMPLOYMENT PROSPECTS

Employment prospects are good for the future. Opportunities for employment exist in federal and state government
agencies. educational institutions, and private organizations and industries.

Sume federal agencies that employ technicians are: Burcau of Commescial Fisheries, Bureau of Sport Fisheries and
Wildlite. Army Corps of Engincers, Bureau of Outdoor Recreation, Forest Service, National Park Service, Public Health
Service, Soil Conservation Service, and the Environmental Protection Ageney.

State governnwents are the laigest employers of Fabenes Techmomns, These positions are located i state conscivation
agencies such as the Department of Natural Resources, Department of Fish and Game, Department of knvironmental
Resources, Department of Parks and Recreation, and Departiment of Agriculture.

OPPORTUNITIES FOR ADVANCEMENT

Fhe Fisheries Techmcian may advanee to the pusi. =0 of Fisheries Scientist atter several years of satistuctory work
performance and further education.

FISHERIES SCIENTIST
USUAL DUTIES

The Fisherwes Scientist studies fish and their habitat. When changes in fish growth rates and population are noted, this
individual uses scientific methods to determine reasons tor the changes.

The Fisherwes Scientist looks for ways to improve fishing. By studying fishing pressure and fish harvests, the scientist tries
to determine it more fish should be stocked in certain areas. Etfects of stream pollution on age, growth. and feeding habits of
various fish species are also studied.

The Fisheries Scientist collects, identifies, and preserves fish specimens. Other duties include the preparaiion of reports
and articles for hooks and magazines, and presenting educational programs to interested groups. This individual may assist in
enforcing faws during peak periods of sports activity.

BEST COPY AVAILABLE

A Fisheries Scientist marking fish for identification in a
research project. Courtesy Washington State Game De-
partment.
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CHARACTERISTICS OF THE JOB

Work 1s steady thioughout the year with a 30-hour work week. However. the Fisheries Scientist may conduct studies
which require irregular working hours. Work is mostly outdoors.
QUALIFICATIONS

A Fisherivs Scientist needs a college degree in fisheties management, biological science, forestry, or a related ficld.
An andividual s field must enjoy working vutdors. Skills are necessary in handling fishing equipment - nets, lishing
tackle, boats and boating equipment - and the scientific equipment now being used, such as fish shockers.

EMPLOYMENT PROSPECTS

Employment prospects for Fisheries Scientists are expected to be good and to increase in the future. The increasing
interest in fishing and the development of environmental programs will require additional personnel in this field.
OPPORTUNITIES FOR ADVANCEMENT

The Fisheries Scientist may advance to positions of greater responsibility after a year or more of satisfactory work
performance. This may involve lake or stream management or conducting research experiments.



OCCUPATIONS IN FORESTRY
FORESTRY AIDE
USUAL DUTIES

The job of the Forestry Aide 1s to help to mventory, protect, and reforest timberlands. Personnel in this field observe,
measure, and record information such as the Kinds of trees, how much Tumber certain groups of trees will produce, what the
ground surtace » like tor Joggang or other purposes, and the death rate of seedling trees.

A stafl compass and chain for measuring and mapping land areas are standard equipment in this job. The Forestry Aide
also collects and reports the readings of instruments such as the rain gauge, thermometer, stream flow recorder, and soil
moisture gauge. This mdvidual helps to enforee the rules and regulations of recreation areas and answers questions about the
forest and 1ts wildlife. This job carries the responsibility to patrol for forest fires and help fight fires it they vccur. In season,
part of the job is to plant, spray, prune, and thin trees.

CHARACTERISTICS OF THE JOB

Work is steady throughout the year. usually with a regular S-day, $0-hour work week. Work is performed indoors and
vutdoors i all Kinds of weather.

QUALIFICATIONS

To qualits as a beginning worker for thus job, the individual should have at least 4 high schoul education. Courses in
bivlogy. butany, drafting, mathematics, and agriculture (including plant science and forestry) will be very useiul. The
appheant may be required to pass a competitive civil service examination for state of federal employment.

The Forestry Aide must be physically able to walk over rough ground, participate in fighting forest fires. and work alone
in quiet places for long periods of time. This individual must be able to work rapidly and accurately with his hands when
using hand tools to plant, spray, prune, and thin trees. Good eyesight is necessary to report sccurately on the readings of
instruments such as a rain gauge, thermometer, stream flow recorder, and soil moisture gauge. The Forestry Aide must be able
to communicate with forest and park visiturs in answering questions about the forest and its wildlile and when explaining
tules and regulations of recreation areas. The Forestry Aide must be friendly. patient, tactful, and courteous to get along well
with the public.

SEST COPY AVAILABLE

A Forestry Aide planting trees in a reforestation
wxpct. Courtesy Weyerhaeuser Company, Tacoms,
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EMPLOYMENT PROSPECTS

There should be nany b openings for Forestry Aides in the future. These job openings will come about hecause of the
increasing demand for torest products and recreation facilities and the trend toward more scientific management of forest
land. Asa result, your chances of getting a job are good.

Jobs are found in muny communities and in many establishments. Good chances for finding employment exist at private
and government forestry servives in the southeast, northeast, and Pacific northwest areas of the United States.

OPPORTUNITIES FOR ADVANCEMENT

As an experienced Forestry Aide, you may advance to a job as Forest Technician.

FOREST TECHNICIAN
USUAL DUTIES

The Forest Techmcwan assists the professional forester on federal, state, municipal, and private lands. This involves
marking trees, measunng and calculating timber volumes, and recording the tree data for timber sales and timber stand
improvement. The job requires the individual to survey and mark land areas with boundary lines, and to fay out truck and
logging toads.

BEST COPY AVAHABLE
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Forest Technician collecting information to prepare a forest improvement survey
report.
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The Forest Tachnician helps in forest inventor:: and field planning work by inspecting and administering leases,
rightof-way agreements, sud special use permits. The te thnician also supervises timber sale contract operations.

The Forest Fechmeuan prepares maps and uses ierial photos to locate and map forest areas in need of harvesting,
planting, thinning, or other special attention. This individual also supervises the shipping of tree seedlings in designated furest

areas.
I'he technician plans and organizes the field work necessary to combat forest pests. This job involves the investigation of

areas of Torest pest infestation and supervision of spraying or other treatment.
The Forest lechnicwn assists m forest fire protection, detection, and actual fire fighting or suppression measuses. Othes
duties include mapping forest fires, estimating damage, assisting in fire law enforcement, and issuing permits for bummg.
Another ares of concernt for the Forest Technician is the construction, maintenance, and repair of buildings, facilities,
and equipment. The technician’s job is to operate and/or direct the use of equipment and facilities used in the following
actwvities: timber appraisal, scaling and sales, site preparation, seeding, planting. pruning, thinning, and prutecting trees from

fire, insects, and Jdiseuse.
*®

CHARACTERISTICS OF THE JOB

Wark 1s steady throughout the year, usually with a regular $0-hour work week. Work is performed ipdoors and outdoors
in all kinds of westher,

QUALIFICATIONS

The Forest Techmician needs a high school education with courses in biology, drafting, mathematics, and agriculture. In
addition, a 2-vear degree in forestry or a related field nay be required.
The Forest Technician must be in good physice! condinion.

EMPLOYMENT PROSPECTS

Employment opportunitiesefor Forest Technicians are expected 1o be good and to increase in the future. Technicians
have been one of the fastest growing occupational groups. This rapid growth should continue as the pation’s demands increase
for wood products and regreational sreas,

OPPORTUNITIES FOR ADVANCEMENT

The Forest Technwoian may advance to the position of Forester after a year or more of «taisfactory work performance.
Further education may be necessary to qualify for the new position.

FORESTER

USUAL DUTIES

The Forester works with the management of forest lands and their resources. This individual is in charge of the use of
forest lands and their products. In this job it is necessary to estimate the volume and value of timber, and to plan and direct
the cutting. logging. and reforestation of the forest land. A compass, measuring and mapping devices, and forest maps and
charts are standard equipment for the Forestes.

The Forester protects forest land from fire by active programs of fire prevention (fire danger posters and signs, and
removal of fire hazards such as trash piles and garbage dumps). Part of the Forester’s job is to supervise fire fighting crews and
equipment. This individual may also be called upon to do engineering work to reduce fire hazards.

The Forester works 1o prevent or ireat damage to timber resulting from insects, disease, or the environment. Chemicals,
tree cutting. or area burning may be prescribed as a cure or preventive measure.

Using knowledge of surveying, mapping, and road building, the Forester makes forest areas available 1o industry, the
public, and forest fire control equipment. Other duties include managemen and protection of wildlife, and possibly
responsibility for recreational activities such as hunting, fishing, camping, and hiking.

Foresters determne the best ways of cutting timber and then plan reforestation. They decide which tree species are best
for an area and what soil erosion prevention programs are needed.

Improvement of the yquality of the forest is annther concern. The Forester studies trees and ground cover and tries to
develop new and hetter varienies for the forest. This individual often works with Wildlite and Fisheries Scientists to develop

an environnent desirable for animal and plant life.
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A Forester inoculating a branch as part of a controfled
Eesearch experiment, Courtesy West Virginia Pulp and Paper
o.

QUALIFICATIONS

The Forester 1s expected to have a college education and possibly graduate courses in specialized fields of forestry,
Pact-time summier work with 4 Forester is an excellent opportunity to prepare for future employment in this field.

The Forester should be able to accept responsibility and issue instructions to those working under him.

EMPLOYMENT PROSPECTS
Employment prospects are expected to be good and 1o increase in the future. The necessity of providing the nation with
a large amount of wood products from torests imeans that the job prospects should be good.

OPPORTUNITIES FOR ADVANCEMENT
The Forester may advance to a position of greater responsibility such as Chief Forester of 8 large area after several years

of satisfactory work performance.




OCCUPATIONS IN LAND USE PLANNING
PLANNING AIDE
USUAL DUTIES

A Planning Aide posttion 15 the heginning level of paraprofessional work. The aide assists in land use planning tescarch
work at the local, regronal, or state level This includes assisting 1a the collection, organization, and analysis f data required
m the development of new lund use plaotmg programs. The work of the aude mvolves providing technical assistunce to higher
fevel professional personnel in both oifice and field work.

CHARACTERISTICS OF THE JOB

The job of the Planning Aide may consist of assignments working with superiors out in the field, or it may be confined to
oftice duties. Supervision is conducted by a professional who reviews the aide’s work for accuracy.
QUALIFICATIONS

A fugh school diploma 1s recommended for this position. The Planning Aide should have a basic knowledge of rural or
urban planming, and must be able to work effectively with other people, including his superiors and the general public.

EMPLOYMENT PROSPECTS

City, county, and regional planning is a growing tield. Many aides will be needed to assist the planners with their work.

The Planning Aide may find federal employment with the U.S. Department of Housing and Urban Development. Also,
jub openings may exist with the state planning agency. Local municipalitics are joining in regional planning agencies more
often, so job prospects on the local level should be very good.

A Planning Aide assembling information that he had previously helped collect
%ut“e'; the field. Courtesy Local Government Research Corporation, State
o .PA.

OPPORTUNITIES FOR ADVANCEMENT

The Planning Aide may advance to a planning Technician after one or more years of satisfactory performance on the job.
Some form of technical education may help the individual prepare for the increased responsibility.

PLANNING TECHNICIAN
Planning Associate, Planning Analyst
USUAL DUTIES

The Planning Technician is an individual who must be capable of collerting, organizing, and analyzing data required in
the development of urban planning techniques. Personnel in this job are responsible for both office and field work necessary
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for carrving out the programs. Work may include the apphication of statistical analyses 1o projects. Wark is performed
independently and is subject to review by professional superiors. The technician may supervise and train Planming Aidus.

CHARACTERISTICS OF THE JOB

The Planming Techmician performs moderately difficult jobs in the carrying out of planping programs. Assigiiments may
be mndoors i an office setting or out m the field, collecting data and warking with other planners. The technician may
menview focal officals concernmg comananty planting and development. This individual may advise ageney officials on
vartous aspects and requirements of the tederal planning assistance program.

QUALIFICATIONS

A mimmum ot a 2-vear technical degree m urban planning or equivalent work experience is required for the position of
Planming Techmcian. A considerable Anowledge of the principles. practices, and objectives of city, regional, and state planning
is esential. Background in government admimsstration, rescarch techniques, and involvement in urban development is

A Planning Technician making refinements on a map he prepared. Courtesy
Local Government Research Corporation, State College, PA.

BEST COPY AVAILABLE

essenttal. The technician must be able to plan, organize, and carry out assignments and present results of his work cifectively.
This individual must be able 10 work well with associates and the general public.

EMPLOYMENT PROSPECTS

Uiy, county, and regonal plantmg i a growing field. Many technicians will be needed 1o assist the planners with their
worrk

The Planmng Technician may find federal employment with the U.S. Department of Housing and Urban Development.
Also, ob upenings may exist with the state planning agency. Local municipalities are juining in regional planning agencics
more often, so jub prospects on the local level should be very good.

OPPORTUNITIES FOR ADVANCEMENT

The Planning Technwian may nse 1o the position of Urban Planner as positions become available. Severat years of
experience, additional formal education. and excellent performance in his present job arc three essential factors for
promotion.
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URBAN PLANNER

City Planner, Regional Planner,
Land Planner, Town Planner

USUAL DUTIES

The Urban Planner s concerned with the physical, siwial, and economic growth and development of cities and regions.
However, the magor enmphiass is on the physical aspects. Comprehiensive plans are developed to show the proposed uses of the
land (ressdential, commercial, industrial. open space, recreation) as well as the distribution of public facilities such as toads,
rapid transit, schools, and parks.

Some Urban Planners specialize in specilic areas: transportation, urban rencwal, urban design, economic and 1esource
development planning, and social service (public services such as education, health services, criminal justice, environmental
hicaith, and social welfare).

CHARACTERISTICS OF THE JOB

The Urban Planner is most hkely to be employed in regions having high populations. Some of the planner's work is done
in the office. The job may require field tnips where the individual visits residential communities, ndustries, recreational
tacilities, ele., to gather information. Public presentations are a necessary and important part of the planner’s job.

QUALIFICATIONS

Minmmum cducation requirements are a B.S. degree or professional experience. The planner should be able to speak well
to commumty groups and cope with contlicts among various groups proposing differing opinions. An individual in this
position should have considerable knowledge of planning principles and practices, as well as creztivity in developing proposals
to preserve socicty's seare resources. A sound background in the social sciences is also necessary.

EMPLOYMENT PROSPECTS

Planuning is a relatively new profession and future employment opportunitics look promising. Larger urban arcas and
regional plunning agencies hold the greatest possibility for employment. There are positions for rural planners in less
populated regions.

Expericnee has shown the need for minority groups to take part in the decision-making process. Local governments
today have a keen interest in bringing promising young members of minority groups into the planning profession.

The Urban Planner may find federal employment with the US. Department of Housing and Urban Development. Also,
job openings nay exist with the state planning agency. Local municipalities are joining in regional planning agencics more
often, so job prospects on the local should be very good,

Urban Planners working a reclamation project to improve environmental quality.
Courtasy U.S. Bureau of Reclamation.
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There were 7,000 Urban Planners i the United States m 1968, Estimates project 3000 job openings per year throughout
the 19705,
OPPORTUNITIES FOR ADVANCEMENT

The Urban Planner can rise quickly to levels of higher responsibility, This individual's services are in demand ait over the
vountry and in other parts of the world, Advancement to a larger city o employment as a private consultant may be the next
promotion for the Urhan Planner. This mdvidual could also advance 1o Chief Planaer, or a Plan Director, positions requning
mote experience and responsibality

ZONING TECHNICIAN
USUAL DUTIES

The Zomng Techmcan works under the supervision of a Zoning Inspector. Responsibilitics include helping to prepare
Z0Mng maps. answening questions about zoning laws, writing reports, and heeping records. The Zoning Technician may work
m the ity checking buildings to see that zoning regulations are followed, The technician helps the Zoning Inspector in
handhng 7onmg change requests and issuing permits.

CHARACTERISTICS OF THE JOB

This job o primarily a $0-hour-a-week office job, with some work in the city doing building inspections.

A Zoning Technician preparing zoning maps. Courtesy Local Govemment
Research Corporation, State College, PA.

QUALIFICATIONS

A minimum of & 2-year technical degree in zoning or urban planning or equivalent work expetience is required for the
position of Zoming Technician. Ability in speaking, working with people, and map-making is essential.

EMPLOYMENT PROSPECTS

The field of roning looks goud for the future. An increasing number of Zoning Technicians will be needed 1o aid the
Zoming Inspectors.

The Zoning Technician may find federal employment v ith the U.S. Department of Housing and Urban Develupment.
Also, job openings may exist with the state planning agencyv. Loval municipalities will need more Zoning Technicians as urban
lund dewelopment continues to expand, so job prospects on the focal level level should be very pood.

OPPORTUNITIES FOR ADVANCEMENT

The Zomng Technican may be promoted to Zoning Inspector following a year or more of satisfactory performance in
the job. A baccalaureate degee may also be required.
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ZONING INSPECTOR
USUAL DUTIES

Zomng Inspectors must chech 1o see that fand and buildings are used only for the purposes allowed in the soned district.
Regulations such as ot size, location, and size of the buildings must be enforeed. The Zoning Inspector works with building
ownets betore they fin up old buildings 1o make sure all laws are followed, Permits are issued so that the owner can begin
work. Occupacy permats are also gyen by the inspector. The Zoning Inspector checks new buildings to see that they will be
used properly sud that they et all sttuctual engineenng standards, wcludmg satety segulations. Other duties include
supervising technicians i map work of zoting inspections, and handling soning change requests. Zoning Inspectors work
closely with the focal goverament body .

CHARACTERISTICS OF THE JOB

Although much tume is spent out in the aity, the Zoning Inspector gencrally works a regular work week in an office. The
job mvolws a for of contact with people  consulting property owners in working out zoning problems, or working with
lawvers and courts to negotate legal probiems. )

QUALIFICATIONS

Several vears of suceessiul on-the-job experience as a Zoning Technician plus a baccalaureate degree from an accredited
college are necessary for this position.

EMPLOYMENT PROSPECTS

Employment prospects i the zoning field are good, Individuals are needed to fill these positions as urban arcas grow.
More buildings are under construction and many old buildings are being renovated. Zoning Inspectoss are needed 1o issue
permits and wateh that no laws are being vivlated.

The Zomng Inspector may find federal employment with the U.S. Department of Housing and Urban Development.
Also, b openings may cxist with the state planning agency. Local municipalities will need more Zoning Inspectors as urban
fand development continues to expand, so job prospects on the local fevel should be very good.

OPPORTUNITIES FOR ADVANCEMENT

The Zonmng Inspector may advance to a position of greater responsibility, such as Zoning Administrator, after several
years of satisfactory work performance.
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CCCUPATIONS RELATED TO MINERALS
AND MINERAL FUELS

OPEN PIT MINE CONSERVATION TECHNICIAN
USUAL DUTIFS

The Open Pit Mine Conservatnm Techmeian assists the Open Pit Mine Conservation Inspectos to see that state open pit
miamg laws gre tolloved. The job includes cheeking all mine accidents to find out what caused them, The Open Pit Mine
Conservation Techmie an heeps records on the condition of the mines, inspects machinery that miners use, and makes stream
surveys 1o see that acie mine drainage water does not pollute rivers and lakes.

CHARACTERISTICS OF THE JOB

The Open Pit Mine Conservation Technician must be in excellent physical condition since a lot of the work is done in
munes. This work involves working with machinery, walking through mines, and talking with miners.

QUALIFICATIONS

The Open Pit Mine Conservation Technician should have a 2-year associate degree in mine technology or equivale: t work
experenee, This individual should know open pit mining laws, how mining machinery works. and safety and fisst aid
nxthods. The Mine Conservation Technician should be able to use conservation practices in his work and interpret maps of
open pit mines. In addition, this individual must be able to write and to work well with others,

EMPLOYMENT PROSPECTS

Future oppartumties for the Open Pit Mine Conservation Technicicn ook good. Technicians are necded ‘o sec that
miming operations are done safely and without destroying our natural resourecs.

OPPORTUNITIES FOR ADVANCEMENT

The Open Pt Mine Conservation Technivian may advance to Open Pit Mine Conservation Inspector which is a position of
preater responsiblity, Minimum reguitements are a 2-year degrec in mine technology plus one year of experience,

An Open Pit Mine Conservation Technician ex-
soil material to determine treatment for
cstablishing ground cover.
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2 NING AREA RESTORATION TECHNICIAN

USUAL DUTIES

The Mine Area Restoration Technician works under the supeivision of the Mining Arca Restoration Supervisor. This job
involves a prograin to discover and stop dangerous, unhealthy, and ugly environmental conditions caused by poor mining
practices. This indiv-dual chiechs land, water, and awr to see if the mine is causing pollution and wuorks to help the miners stop
the pollution The Munng Area Restoration Technician works in programs to close old mines for safety to the public, stop

mine fires, and clear up acid mine water,

CHARACTERISTICS OF THE JOB

The Mining Arca Restoration Technician must be in excellent physical condition. In addition to inspecting mines, this
individual also does desh work which includes recording information for supervisors.

QUALIFICATIONS

The Muning Area Restoration Technician should have a 2-year associate degree in mine technology or equivalent work
experence. In addition to understanding mining and mine safety and conservation laws, the candidate should have a
background in methods of dust control, mine ventilation. acid mince water tieatment, air and water pollution, and the control
of minc fires. A Mining Area Restoration Technician should know how to run mine equipment and must be able to work well
with others,

'; 8 2
Mining Ares Restorstion Technicians mulching a strip mine spoil bank to
establish ground cover.
BEST COPY AvAiLABLE
EMPLOYMENT PROSPECTS

Jobs should be available for Mining Area Restoration Technicians in the future. Many agencies are concerned with
restonng mined land to a safer, more beautiful condition.

OPPORTUNITIES FOR ADVANCEMENT

The Mining Arca Restoration Technician may advance to the position of Mining Area Restoration Supervisor. This
requsi 3 munimJam 2-year associate degree in mine technology and at least one year of on-theob experience.
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OIL AND GAS INSPECTOR
USUAL DUTIES

The Qil and Gas Inspector works for environmental safety by enforcing laws dealing with oil and gas resources. In
addition to checking ol and gas ficlds to insure that all drilling and production facilitics are complying with state faws and
regulations, this individual also checks gas producing and gas sales facilities to prevent waste of this natural resource.

In some states, the inspector cheeks pipeline connections and gas measuring devices. The Qil and Gas Inspector also
performs production capability tests on oil and gas wells, to determine accuracy ol production reports submitted by the oil
and gs companics.

The inspector checks and inspects il and gas producing facilities to insure that waste by-products from the oil and gas
are not polluting the environment, and assists superiors in conducting any special fic.d investigations deemed necessary.

The inspector’s reports of all fild inspections and investigations constitute official records that can be used in court
hearings. At times, this individual may be called to appear in court to present cvidence against an oil or gas company accused
of violating oil and gas producing laws and regulations.

The inspector is constantly checking production facilities to find fire hazards. The Oil and Gas Inepector checks facilitics
to make certain that drilling permits hawe been secured and safety equipment is being used. This individual also inspects for
proper instalfation of mud pits and inspects waste oil disposal. The inspector is in charge of all wells.

CHARACTERISTICS OF THE JOB
Work is steady throughout the vear. usually with a 5-day ., 40-hour week. Work is performed indoors and outdoors.

BEST ZOPY Avaiiab..

An Qil and Gas Inspector superv’ i the abandonment of an oil well. This close
supervision is necessary to pnaect the gronnd water reserves and the oil
reservoir. Courtesy Pennsylvania Department of Environmental Resoturces.

QUALIFICATIONS

The O and Gas Inspector should have a minimum of a high school diploma with courses in chemistry, mathematics,
Englsh, agriculture, and shop practices. Previous expericnce as a production worker in the oil and gas field is required.
College training in geology or engineering 18 helpful 2nd will increase advancement opportunities.

EMPLOYMENT PROSPECTS

Future employment prospects for Oil and Gas Inspectors are needed in the field, and only moderate increases in
employment are expected.

OPPORTUNITIES FOR ADVANCEMENT

The Oil and Gas Inspector may advance to a position of greater responsibility after several years of satisfactory work
experience. This may require further cducation. Advancement to 8 new,position may mean that the individual will supervise

uther inspectors,
Q
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PETROLEUM GEOLOGIST
USUAL DUTIES

The Petroleum Geologist has the important responsibility of finding economic deposits of vil and gas. This work includes
a field study of rock vuterops, studying fossils, and making maps which show the structure or alignment of the surtace rock
formations. After collecting and studying data, the Petroleum Geologist makes subsurface maps which show the alignment,
tuckness, und hiely areas tor ol or gas deposits in subsurface rock formations.

After all data are analysed and presented to the management, the Petroleum Geologist recommends arcas for land
purchase o rental upon which exploratory wells will be drilled for oil or gas.

During the dnlling operation the geologist “sits on the well™: that is. the individual tives at the well site or may visit it
penodically to study the rock cores and to run the necessary tests to cvaluate the various rock formations encountered.

CHARACTERISTICS OF THE JOB

The Petroleum Geologist, when in charge of a drilling operation, is responsible 24 hours a day for its progress. He may
supervise several wells at one time. The work can be permancnt as an employce of an oil company or it can be temporary
wurk as g consultant.

A Petroleum Gevologist's work is performed both indoors and outdoors.

QUALIFICATIONS

A college degree in geology is necessary to perform the work of a Petroleum Geologist. Along with the degree the
candidate needs skills in mapping and drafting. The Petroleum Geologist also needs the ability to prepare clear and concise
technical repuorts.

A Petroleum Geologist making a subsurface reading at a test site,

BEST COPY AVAILABLE
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The Petroleum Geologist must also have the ability to meet and deal with people as well as to establish and maintain
eflective working relationships with tellow workers, property owners, and the genceral public.

EMPLOYMENT PROSPECTS

In the past. emplovment has uctuated with the demand for energy sources. Today, our energy supply will decrease
unless new sources are found by the Petroleum Geologist. Work opportunities are very good and should remain good in the
foresecable future. Many are cmploved by the ULS. Geological Survey .

OPPORTUNITIES FOR ADVANCEMENT

Prospects tor advancement within the petroleum field are excellent for any weli qualisied geologist. Being a professional
person, a Petroleum Geologist may go into business for himself and become a consultant,
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OCCUPATIONS RELATED TO
RANGELAND MANAGEMENT

RANGE AIDE
USUAL DUTIES

The Runge Ande is the Range Screntist’s helper. Under the scientist’s guidance . this individual works i planting, spraving,
road busiding, tire fighting, and counting numbers of animals in a given land arca.

The Range Aide operates farm mactunery on rangeland. sets markers to indicate grazing tand boundaries, checks fences
and reports on their condition.

Range Aides building feace on a range allotment. Courtesy U.S. Forest Setvice.

CHARACTERISTICS OF THE JOB

Work is seasonal. The Range Aide is most likely to be employed in the spring, summer, and fall months. Work is outdoors
and the job assignments vary with the location and sewgn

QUALIFICATIONS

As a Range Aide, high schoo! courses in biology, botany, agriculture, and shop practices may be heipful. Mechanical
ability is an assct. The Range Aide needs to be in good physical condition.

EMPLOYMENT PROSPECTS

Future employment prospects for rangeland workers are expected to be very good. The need to maintain rangelands to
provide water, forage, wildlife, and recreation makes job prospects promising.

The Range Aide may be employed by the large public agencies of the federal government. For example, the aide may be
employed by the Forest Service of the U.S. Department of Agriculture, or by the Bureau of Land Management, bureau of
Indian Affairs. and Fish and Wildlife Service of the U.S. Department of the Interior. Some Range Aides may be employed by
the U.S. Department of Defense, U.S. Department of Commerce, and the Tennessce Valley Authority.

Job openings also may be found at the state level with agencies such as the Department of Agriculture, Department of
Environmental Resources, or Department of Fish and Game. '

Employment opportunities also exist with many county or city governments which own rangelands managed for park or
watershed protection purposes.

OPPORTUNITIES FOR ADVANCEMENT

The Range Aide may move up to the position of Range Technician after a year or more of satisfactmy work
performance. Further education may be nceded in preparation for advancement.
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RANGE TECHNICIAN
USUAL DUTIES

The Range Techmician supervises shilled workers m controlling undesirable plants and animals. This involves sceding,
rertthang, and other management operations. Improventent of wildlite surroundmgs and maintaining watessheds are part of
the Range Techmcnn's job. Survevs of the rangeland are conducted 1o determine numbers of plants and livestock and 1o see
how many people are asing the land 1o recrcation.

CHARACTERISTICS GF THE JOB

The Runge Techmenn works throughout the vear, but s busiest during the spring, summier, and fall months, At these
tunes work s outdoors. Work may involve using map and survey equipment, often in an airplane. During the winter most of
the time s spent indoors, planning futuze activities and presenting educational programs.

* #, ’ M

Range Technicians determitting plant population as part of an evsluation of
range conditions, Courtesy US, Forest Service,

BEST COPY AVAILABLE
QUALIFICATIONS

The Range Techicaan <honld bave an associate degree in range management, agronomy. forestry, or ¢ related field. or
equvalent work expenence. The techmcian must enjoy working outdoors,

EMPLOYMENT PROSPECTS

Future employment prospects tor rungeland workers are expected 10 be very good. The need to maintain rangelands to
provide water, forage, wildlife, and recreation makes job prospects promising.

The Range Technician may be employed by the {arge public agencies of the federal government. He may be employed by
the Forest Service of the .S, Department of Agriculture, or by the Bareau of Land Management, Burcau of Indian Affairs,
and Fishoand Wildhte Service ot the ULS, Department of the Interior. Soine Range Techniciany may be employed by the U.S.
Department of Defense, U8, Department of Commerce, and the Tennessee Valley Authority.

Joh openmgs aho may be found at the state level wath such agencres as the Tlepartment of Agriculture, Department of
Environmental Resources, or Department of Fish and Game.

Emplovinent opportgnities aho exist with many county or city governments which own sanpelands managed for park or

watenshed protection puarposes,

OPPORTUNITIES FCR ADVANCEMENT

The Range Techmeian may advance to the posibon of Range Manager after a year or more of satisfactory work
o Merormance. This may require a baccalaureate degree in range management or a related field.
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RANGE SCIENTIST
USUAL DUTIES

The Range Swientist has the tesponsibility of managing. developing, and protecting rangelarids. Use of rangeland must be
planned 1o gain the most benefit for all. To do this the manager must consider all uses  livestock and wildlife, timber and
grasses, watershed protection, and use by people for recreation.

The Ramae Sewentnt decides how many animals can graze on the rangeland and what types of animals are most suitable.
For example, the scientist may decide that 200 sheep can graze on one area of fand and 100 cows can graze on another area.
Sessons of the vear that rangelands éan be used for grazing are determined by the Range Scientist,

The Range Scientist develons and restores rangeland which has been overgrazed or burned. This niay involve
reestabhishing grazing arcas with grass or planting trees.

The Range Scientist is constantly on the alert for fires and must know techniques of fire prevention and fire fighting.
Pests and diseases on the range are also a major concern, and the scientist must know how to control them.

Y

4

Range Scientists determining how many animals can graze on this rangeland.

Courtesy U.S, Forest Service. 1 m mm

in order to conserve rangelands, the Range Scientist plans for planting grasses and trees to protect against soil erosion and
wafer Joss.

Other duties include helping private land owners with range management practices and offering educational programs to
school and local organizations. The Range Scientist also conducts rescarch on the rangeland and writes reports.

CHARACTERISTICS OF THE JOB

Work 1s steady throughout the year. The work week varics according to the season and the type of work being done. In
the spring, summer, and fall, work is mostly outdoors. In tie winter much time is spent planning future activities and
presenting educational programs to interested groups.

QUALIFICATIONS

As 3 Range Scientist you are expected to have a college degree in range management, forestry, agronomy. of related
fietds. You should be able to accept responsibility and work well with others,

EMPLOYMENT PROSPECTS

Future employment prospects for rangeland workers are expected to be very good. The need to maintain rangeland: to
provide water, torage, wildhife, and recreation makes job prospects proising.

The Range Scicntist may be cmployed by the large agencics of the federal government. There are positions in the Forest
Service of the 11.S. Department of Agriculturc, and in the Bureau of Land Management, Burcau of Indian Affairs, and Fish
and Wildlife Service of the U.S. Department of the Interior. Some Range Scientists may be employed by the U.S. Department
of Defense, US. Department of Commerce, and the Tennessee Valley Authority.
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Job opetgs alvo may be tound at the state level with such agencies as the Department of Agriculture, Departiment of

Eavitonmental Resonrces, o8 Department of Fish and Game.
Employment opportumities also exist with any county of oty governments which own rangelands managed tor park o

watershed protection purposes.

OPPORTUNITIES FOR ADVANCEMENT
After several years of work expenience, the Range Scientist may move into g position of greater responsibility such as
having a greater area of fand to manage. Further education may be necessary to qualify tor a new position,
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OCCUPATIONS IN OUTDOOR RECREATION
PARK FOREMAN
USUAL DUTIES

The Park Foreman works i many locations, including municipal. state, and national parks, college campuses, public and
prvate golt’ courses, cemeteries, school grounds, and land around municipal institutions. One major responsibility is the
superviston of crews who are involved i the mamtenance, operation, and development of grounds, buildings, equipment,
trails, campsites, and roads.

Another area of responsibility is the acquisition of equipment and supplics. This would include assignment of these
materials 1o the proper crews for day -to-day use.

The Park Foreman is often called upon to assist in the development of landscape and building plans and maintenance
schedules. This individual routinely inspeets grounds, facilities, and equipment and sometimes acts as park guard, patrolman,
fire fighter, and interpreter.

CHARACTERISTICS OF THE 108

Park Foremen work mostly outdoors as supervisors. Working hours and conditions depend on seasonal weather and the
number of persons using park facilities.

The Park Foreman is not really the same as the foreman of a8 work crew. A work crew foreman in a park, sometimes
called a crew chief, is usually in charge of one crew whereas the Park Foreman is in charge of many crews and individuals.

QUALIFICATIONS

A high school education is needed and courses in horticulture, general science, mathematics, and agriculture are desirable.
Applied vocational shop skills in carpentry . plumbing, and electricity are helpful.

A Park Foreman (left) supervising the maintenance of facilities at Grand Canyon
National Park. Courtesy Loretts Neumamn, National Park Service.

BEST COPY AVAILABLE

Depending upon the type of park one might work in, a8 2-year technical course in horticulture, forestry, or turfgrass
management may be helpful. Any preparation for the position of a Park Foreman should include training in ihe effective
supervison of people. This is what will distinguish the Park Foreman's role as different from that of the park workers under
his direction.

Good physical condition, patience, tact, courtesy, and the ability to get along well with others are all prerequisites for
the Park Foreman.

Those desiring state or federal employment must pass a competitive civil service examination.
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EMPLOYMENT PROSPECTS

Prospects tor emplovment i parks generally are good. Emplovment as a Park Foreman, however, will depend on the
background expernence, and/or education ot the person.

OPPORTUNITIES FOR ADVANCEMENT

An evperenced Park Forenan may advance 1o positions such as Park Maintenance Supervisor, Patk Ranger, or Park or
Golt Couise Manager, depending on the type of park and the pasticular requirements for each position.

CAMPGROUND CARETAKER
USUAL DUTIES

The Campground Carctaker is involved in the maintenance, development, and protection of arcas that are used for
camping. These arcas may be the grounds and puysical facilities used for resident, day, and overnight camps, as well as
camping arcas used by tent and trailer campers on an owernight basis.

Maintenance of campsites, roads, and other physical facilities usually includes repair, cleaning, painting, and simple
plumbing and clectrical work. Landscape maintenance, including mowing, pruning, fertilizing, and planting are also a part of
the mamtenance duties performed by the Campground Carctaker.

Most Camppround Caretakers become involved in development projects such as constructing new buildings and
landscaping new trails and campsites.

Another area of responsibility for the Campground Caretaker is the protection of the camp through the enforcement of
campground rules and regulations. However, this area of responsibility may be supervised by Rangers in the larger parks.

The Campground Caretaker also may be in charge of collecting fees, operating camp stores, renting cquipment, and
working in food service areas,

CHARACTERISTICS OF THE JOB

Work as a Campground Caretaker may be steady of scasonal. There are some campgrounds that are open 12 months a
vear. There are some resident camps that may retain a carctaker for the full year, even though the camp is unly open for 2 to
22 months. The work is generally outdoors.

QUALIFICATIONS

Qualitications depend on the kind of camp in which the Campground Caretaker will work. A high school education with
courses i agriculture and applied vocational shop skills would be beneficial for most Campground Caretaker positions.

A Campground Caretaker maintaining the grounds. Co Shawnee State
Park . Schellsburg, PA. ey
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skith are pecded mthe care and operation o power and hand tools, tractors, lawnmowers, and other fandscape
equipment. The Camprround Caretaher abso should have shills i carpentry . electiionty . and plumbing. Mamy carctakers
restdent campys abso e requued to have shally m the mamtenance of waterfront arcas and facilitics,

In positions where the Camperound Caretaker s 12quired to deal with the people using the campground, he should be
tactiul and comtenus. In ressdent camp situations, he should enjoy being with small children,

EMPLOYMENT PROSPECTS

Future employment prospects for Campgtound  Caretakers fook good. Prospects for emplosment in overmght
camperounds depend upon the number of campers and amount of campground services needed. Campers and campgrounds
have been on the increase i the past 13 vears. Prospeets look better in overnight campgrounds than in resident camps.

OPPORTUNITIES FOR ADVANCEMENT

Oppuortitios for advineement oxist atter a year of more ol satistactory work performance. The Campground Caretaker
mav advance to a positon of greater responsibility, possibly as & Park Maintenance Supervisor, Park Ranger, or Park
Foreman,

HUNTING AND FISHING GUIDE
USUAL DUTIES

The Hunting and Fishmg Guide provides assistance to sports hunters and fisherman by finding game and tishing areas
which otter recreational enjoynent, The guide organizes and leads hunting and fishing parties. This individual can also help
by suggesting types of equipment to use or techniques aseful in catching the prey.

The Hunting and Fislung Guide may lead the hunting party along trails or by boats, horses, motor wehicles, or possibly
arrplanes 1t s the job o the guide to make outdoor living as comfortable as possible, working closely with the party to pick
suitable campsttes and 10 Keep the pace of travel suited to the ability ot the customers.

CHARACTERISTICS OF THE JOB

Work 1y scasonal, depending on the hunting and fistung seasons in the geographical area. Work is entirely outdoors and
regtires strenuous activity in all types of weather.

BEST COFY AVAILABLE

Sl

A Fushing Guide assisting a lady in locating an area for
fishing. Coustesy US. Department of the Interior.
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QUALIFICATIONS

The job o the Hunting and Fahing Guide 1> tgorous and vaned. In ondes 1o hive and work in all types of weather, the
guide must master the skalls and crafts necessary to survive i wilderness arcas. This mdividual must hnow the geographie area.
be acquarited with animal and fish species in the area, and be famihar with all hunting and fishing laws.

The Hunting and Fishing Guide must know how o use. maintain, and repair the vanous hunting, fishing. and camping
equipment the customes will be usimg Ability o handie boars and canoes and knowledge of the care of livestoek are helpful,

The Hunting and Fishing Guide should be able 1o handle emergency situations and guide others to satety. This requres
leaderstup ability, knowledge of first aid, ability to construct temporary shelters, and other survival techmques. Field care
and/or cleaning of fish or game is as essential as the ability to cook,

EMPLOYMENT PROSPECTS

There wall be a Timuted number of job apenings tor Hunting and Fishing Guides m the nest ten yaars, These job apenings
wiit come about mostly because of the need to replace workers who will retire or leave their jobs for other reasons
OPPORTUNITIES FOR ADVANCEMENT

Some Huntimg and Fishing Guides advance to become managers of hunting and fishing camps and properties. Others
become awners of these propertics.

PARK NATURALIST
USUAL DUTIES

The job ot the Parh Naturalt s to bring people and the natural world together, This uswably s accomphshed in fow
wary. purded tours, audio-visual presentations, natural history lectures and exhibits, and the publication of wnitten material
about the particular arca.

A Park. Natumalist prepared to conduct guided tours to a
park. Courtesy U.S. Department of the Interior,

BEST COPY AVMILABLE
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B cordet 1o acectphin these ke, the Parh o laterpretive Natunalist must keep an up-to-date mventons of the natural
Bisteas ol thie parh Fhe Parh Natoradist heeps ecotds of what plants are growing where, when they bloom, and ther swe,
panbets, and condition e same hind af records are Rept an ammal popufaiions m the path, A contmuous record s Rept on
geodogical formatens and weather conditions

Interestinyg presentations depend apon the Park Natarahst's abiity to share hnowiedpe about natural resources and the
ustory of an area. The Pash Natutadist theretore must hnow what has gone on m the past, what is likely 1o bappen i the
Fatar o amd o e Fas gitected the cnvieeiieitd

Phe Park Natwalst may be m charee of plannmg tnaly and campsites, collecting and mamtamuag natutal Justorny
speamiens. and plannsg extbis. Thns person ahbso may be responsible for conducting tescarch, maintaning westher teconds,
developing a library | promotimge public relations, takang petures, and enforcing iaws.

CHARACTERISTICS OF THE JOB

The Park Naturahint weths aooasergge of tive das s @ week throughs the year, but there are peak and sfack peniods. The day
may start gt 12 oot and go untd 9 pan. i there s an evemng program to present. Seasonal vanations in park attendance also
wiil atfect this schedule. Parh Naturahsts sencrally give presentations evers weekend and many evengs danng the sutner
montths Waork s both outdoors and indoors.

QUALIFICATIONS

Communication skidls m speahmg, witmg, graphie ants, and knowledge about natural history are the Knds of
quahfications taat the Pk Natarshst must bave Usually, this person has o $-vear college degree in one of the natusal
WICICES OF IICTprehive setvices, of b had @ great amount of experience as a part-time naturalist. The job involves scientific
rescateh, Aeeping accurate records, and using snd mamtonng audio-visual and photographic equipment. Interest m and
cutistly about pature, creativity, and abihty 10 get along with people are qualities a Park Naturalist should possess.

Much of the mterptetation done today s man urban settng, cither i parks, maseums, or on the sticet. Persons
mierested m whan oterpretation should have o special nterest i urban problems and the relationstup of urban development
to natural lustory and people, as well as the general qualitications mentioned shove.

EMPLOYMENT PROSPECTS

Job opporumties - the interprenive sepvices are tound m federal, state, and local park departments, private museums,
public and private schools. and wildife agencies. The present emphasis at the federal fevel is tor Urban Naturalists. Thete are
stith apportuniiies i other areas for those who may preter a rutal or subuthan atmosphere.

OPPORTUNITIES FOR ADVANCEMENT

An experenced Park Naturalist may become a Nature Center Director, Park Supervisor, Director of Envitonmental o
Outdoor Educanion Programs, or the Chiet of interpretive Serviees in 2 park. Advancement depends apon experience,
qualifications and the structore and focation of the agency of institution where the Park Naturalist is employed.
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OCCUPATIONS IN SC11S
SOIL CONSERVATION AIDE
USUAL DUTIES

Under supervision, the Soil Conservation Aide helps collect ditferent Kinds of information on natural resourees for use in
developing comsetvatun plans. This mdvidual assists i the apphication of soil conservation practices and in conducting
demonstrations and tours on sorl and water conservation,

CHARACTERISTICS OF THE JOB

Maost of the wark of the Soil Conservation Aide is performed vutdoors. The work week is usually 40 hours. Some
positions ate tull time and others are scasonal.

" . ) o ' "': e

A Soil Conservation Aide assisting a Soil Conservation Technician determinin
the slope of a diversion ditch for water runoff control. Courtesy US.D.A. - So
Conservation Service.

QUALIFICATIONS

The Sail Conservation Aide should have a high school diploma, an interest in the use and care of natural resources. and
sgriculture-related expenence. T candidate should be able to work well with others.

EMPLOYMENT PROSPECTS

Job opportunities are fairly good. Local offices of the Soil Conservation Service of the ULS. Department of Agriculture:
the Bureau of Indian Affairs of the US. Depaiunent of the Interior: and state and Jocal government agencies employ Soil
Conservation Aides

OPPORTUNITIES FOR ADVANCEMENT

With additional on-the-job experience or post high school education that includes some course work in biology ., physical
sience. torestry, engineering, or agriculture, the Soil Conservation Aide may advance to Soil Conservation Technician or
lmhcr posthons of greater responsibility.
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SOIL CONSERVATION TECHNICIAN
USUAL DUTIES

The Soit Conrvation Fechoun: advises and - ssasis fand owners and managers i cartvimg out sogd and water
cornenvation plans. This midivaduoal goos o0 tanms . ranches, munserpal watenheds, constraction sites. and other locations to
agther amtormaiion o past and present Lnd ase, appatent water mandgemient problems, severity of cronon. et The Sait
Consivatpen beohnwnaes Beips deverop caventonies diad evaduati- s of ngtural iesomree datg and gsasts thie Soil Cotiservitionast
M preparig comenatton plans. Amony the comservation practices winels the technician masy help to mstall and maintain are

poads, oot cteaps, tee windbreaks, stop=croppig, tenaces, cofitonr planting, rotatton grazing, wildlife  habitat
mprovement,  and many others,

CHARACTERISTIOS OF THE JOB

Much of the warh of the Sotl Conservation Techmican s done outdoors and mvowves working with the gesieral public,

s mdividusl works i close cooperation with the Soil Conservationist. Work may be inany part of the United States,
astrdlly o orurad areas.

QUALIFICA TIONS

The Send Conservation Techneman must lave 3 practical hnowledge of methods and technicques of sl and water

conservatid: bptry Jovel qobs require 2 vears o agriculture-relatod experience or 2 vears of approprate post high school

studdy winch mclades courses m brology . mathematies, phvscal sciences, enginecering, or agriculture. The job requires the
shility to communeate well with uthers,

-~
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A Soil Conservation Technician - Jllecting data for land use planning. Courtesy
US.D.A. Soil Conservation Service,

“FST COPY AVAILABLE

EMPLOYMENT PROSPECTS

With (e current emphusis on environmental and resouree conservation, job opportunities should be fairly cood for Saoil
Conservition Techmcrans. Fmplovers mclude the Sot Conservation Service 1 the ULS. Department of Agniculture: the

Bureut of tndian Aftaes in the U8 Department of the Interior: state and local governmental agencies, such as conservation
districts, amd o tew private Lind developers,

OPPORTUNITIES FOR ADVANCEMENT

After successiul on-theqob expenence and trgnnng, the Soif Conservatson Technician may advance to positions of greater
respeonsthlity . Ppon carming o B.S. degree mosonl conservation or a closely related natural resource or agncultunad field, the
techmenan may ddvance to the postion of Sord Conservationist.
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SOIL CONSERVATIONIST
USUAL DUTIES

The Soil Conservationist works with land owners and managers to develop and carry out soil and water conservation
plans for farms, ranches, housing developments, schouols, air ports, reereation areas, and land used for other purposes. This
idividual provides professional conservatton feadership and helps ofticials of a conservation district and other local leaders
rahe and cany out commundy and dred natunl wsource conservation and development plaos.

The Soil Conservationsst supervises technical help on the use and mstaifation of natural resource management systems
that usuaily include @ wide variety of conservation practices, such as those listed under Soil Conservation Technician,
Planning is done for watershed protection and flood prevention projects and coordinating multipurpose rural development
projects.

The Soil Conservationist works with people, including planning commissioners, citizeas and civie groups, school boards,
emplovees of many other government agencies. farmers and ranchers, land developers and contractors, and many others who
uswe or manage fand and water resources.

A Soil Conservationist working with a land manager on soil tillage problems.

CHARACTERISTICS OF THE JOB

The Soil Conservatiomst works both indoors and outdoors and usually has headquarters in 2 small town or city in any
part of the Unated States. The work s steady and normally involves supervising a smal! staff of enginecrs and technicians. A
large proportion of the work involves contacts with other people.

QUALIFICATIONS

*

A candidate tor the positior o7 Sorl Comservationsy must have a B.S. o0 higher degree trom an aceredited college o
umversity. with @ major an soil consersation or one of the closely related natural resources or agricultural ficlds. such as
agronomy. forestry. wildlife biology, regional planning, agricultural education, or agricultural engincering. Because of the
interdisciplinary nature of this occupation, experience that mvolves the use of techniques, principles, and methads from a
variety of agncultural and natural r=source disciplines is especially valuable. This individual should have the ability to get
l;ﬂung well with others and possess well developed communication skills.

©
ERIC . 65

Aruitoxt provided by Eic:



EMPLOYMENT PROSPECTS

The tutute fooks promsing for Soil Conservationists, for more and more people are becoming concerned about the
quabits of the envirotment and recognize that proper use and care of soil and water resources are the toundation fon
euvironmental improvement and cconomic development. Most positions are with government ageacies: Soil Conservation
Service e the US. Department of Agriculture: Bureau of Indian Affairs and Burcau of Land Management in the ULS,
Departawnt of the Intenor: Tero sssee Valley Authiority : and state and local government agencics which are involved in
conservation . land planning and development, or poltution control programs.

OPPORTUNITIES FOR ADVANCEMENT

The Soif Conscrvationist may advance to higher levels of responsibility atter demonstrating leadership and supervisory
abiity . dewveloping specralized Knowledge and skills through graduate fevel education and on-the-job experience. and above
average performance m Lty work, This individust may be placed in charge of the soil and water conservation programs for a
lasge arey and supervise a sizable professional st or may be given technical leadership for a specific program,

SOIL SCIENTIST
USUAL DUTIES
The Soil Screntist tends to specialize in one of three areas: making soil surveys. doing special purpose soif investigations,
or teaching and rescarch.
By direct examination n the ficld, the Soil Scientist collects information about the soil and records it on maps and as
field notes. Among the Mnds of soil information noted are physical and ¢hemical characteristics, slope, crosion, geological

BEST COPY AVAILABLE
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A Soil Scientist conducting experiments in a soil laboratory.
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formations, vegetation. and other features. This imdividual helps present this information to fandowners and operators and to
techmcal speciaiints. Maore than 70,000 difterent kinds of soil nave been identified i the United States. The Soit Scientist uses
the scientific mformatton gathered m the field to predict a sail’s physical behavior and identity its capabilities and limitations
for ditTerent uses.

The Soil Scientist may do special purpose investigations on spegifi - soil problems to develop new management practices
tor particular sals. For mstance, this individual might make 3 special study to forecast the behavior of soils under irrigation,
The Sod Serntist works with technral specudists i other fields o mtegrate the tindings in order to help develop
recommendations for proper use and caie of the soil,

The Soil Scientist who engages in rescarch may perform a broad array of mvestigations into methods of improving use
and managenwent of soil and water resources. This individual might conduct experiments to improve knowledge of
sod-water-plant-animal celationships; investigate methods of classifving, mapping, and evaluating soils: or do experimental
work to determine the effects on the soil of tillage, fertdlization, crop rotations, drainage, and other management practices.

CHARACTERISTICS OF THE JOB

Some of the work of the Soit Scientist is done outdoors and some in laboratories and officers. Work is steady. A
begmny sold saientist works under the close guidance and supervision of experienced personnel.
QUALIFICATIONS

The mdividual must have carned a B.S. or higher degree from an accredited college or university with a major in soil
scienee of a sefated ficld of biological. physical, or carth sciences, including at least 15 eredit hours in soils. The candidate
should be capable of doing mdependent rescarch.

EMPLOYMENT PROSPECTS

Opperttumtios for emplovment tor the well trained Soil Scientist should be excellent. Among federal agencies that
cmploy Soil Screntists are: US, Department of Agriculture, U.S. Department of the Interior, and the Tennessee Valley
Authority . Jobs with federal agencres come under the U.S. Civil Service Commission classification system.

State umversities and agricultural experiment stations employ Soil Scientists. A few are self employed, some work for
industrial or other private orgamizations, and a few work for cities.

OPPORTUNITIES FOR ADVANCEMENT

By demonstrating competence and capacity for doing independent work, the Soil Scientist can advance to increasing
levels of responsibility . Advancement may require advanced training as well as keeping up-todate in the ficld. The Soil
Sacntist might eventually be placed in charge of all soil science work in a state or at a university,
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OCCUPATIONS RELATED TO WATER
RESOURCE MANAGEMENT

WATER RESOURCE INVESTIGATOR
USUAL DUTIES

boactbe o e Mgt Resvanrees Tovestigaton 1o study the soutces of wates pollution in an assigned area, Dumps. rural
SeWan shatema, aonamlls, indastrad plants, sestaturants, and motels are chieched tor stream poliution.

The sevestizator uses dve tests and collects samples te determine pollution and  pollution sousces. Those persons
responstble tor the pollution are then contacted. The Water Resources Investigator explains the water laws and suggests
COTICCTIVG e dsures fo stop violations,

Reports of the mvesigator’s studies are prepared and constitute official records, This mdividual attends hearings as
directed and appears  court when necessany . Another duty involves monitoring industries Tor the quality and quantity of
dischares.

CHARACTERISTICS OF THE SOB

Wo.k s steady throughout the year, usuatly with a S~day ., 30-hour work week, Most work is outdoors but some office
work and report writimg s required.

QUALIFICATIONS

The Water Resource Investigator should hawe a high school diploma. Courses in chemistry, mathematics, science, and
Englnh are helptul. A college degree i an appropriate field also is helptul ard may lead to advancement and promotion.

Sinee the Water Resource Investigator needs to find the causes and effects of water pollution, this individual should be
able to conduct investspations, gather data, and prepare comprehensive reports. Knowledge of laws and policies applicable to
witter supplics and pollution control is helptal. It s also necessary for the investigator to establish tactful relations with
propuerty owners and those causing pollution,

EMPLOYMENT PROSPECTS

The future job situaton for the Water Resource Investigator is excellent. There should be many opportunities for people
mterested i this area,

A Water Resource Investigator making a water quality 2ost at s landfill

operation.
BEST COPY AVAMABLE
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OPPORTUNITIES FOR ADVANCEMENT

Advanicenent opportumties are good. The Water Resource Investigator may move up 1o a2 pusition of greater
responsibility atter a year or more of sutistactory work, An assoe’ - or baccalaurcate degree may be requited to meet the
qualifications of advancement.

HYDROLOGIST
USUAL DUTIES

The Hydrologist warks in the ares of water resources, conducting scientific surveys and field investigations on water
supplics and water use in comiection with cuttent and futuie noeds. b sone states where water s in shait supply , the
Hydrologist assists in the issuing of permits and licenses for water use.

In some sitwations, applicants for water use permits may have contlicting interests. When this happens, the Hydrologist
conducts hearings to inform the permit applicants of the state laws relating fo water use and prioritics. An attempt is made to
work out a satistactory settlement between conflicting interests. This may mean additional investigations, and if u settlement
cannot be made, reports are prepared and further action recommended.

Hydrologsts are also involved m water storage. They obtain or verity general reservoir information and make safety
inspections during and/or after construction. A check is made on water flow into and out of the reservoir to make sure it
follows water use permit requirements,

The Hydrofogist acts as an information person between a state’s waier resouree board and other state or federal agencics
and private individuals concerned with water resourevs.

CHARACTERISTICS OF THE JOB

Work is steady throughout the year with a 40-hour, S<day week. Worll is performed indoors as well as outdoors. Work is
at a professionat level.

-
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A Hydrologist cheddnga water flow measuring station.
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QUALIFICATIONS

The Hy diologia seeds o baccalsurcate degtee m emal, hvdraubic, or hvdrolomcal engineening or other closety related field.
Work 1 water quahty control and water pollution control would be helptul.

Skl and abdity is needed i hydiological survey methiods and equipment. Also necessary 4 Anowledge of the principles
of surtace witter hydrofogy and laws and regulations cuncerning water use and water rights.

EMPLOYMENT PROSPECTS

yhe tutute job situgtion for g Hy drologet s excellent,

OPPORTUNITIES FOR ADVANCEMENT

Advancement opportutities for better positions are good. The Hydrologist may move up to a position of greater
responsthility atter & vedr or more of satistactory work, An advanced degree may be required to meet qualitications of the
new jub.

WATER WELL INSPECTOR

Environmental Health Technician
USUAL DUTIES

The Water Well Inspector checks well water to make sure it is safe for human consumption. Samples are taken from the
well and tested for harmtul or anwanted chemicals or minerals. Tests are also run for microorganisms which are hanntful to
human or ammal heatth,

If the tests indicate the well water s safe, the inspector issues a permit for its use. I the tests indicate harmtul or
unwuanted chemicals or minerals in the water, the inspector suggests methods to remove them. If the tests indicate
disease-cauning organismns, the inspector must determine the souree of the pollution. The source muy be a wastewater system
close 1o the well site, The inspector may hawe 1o make dye tests to determine the actual cause of pollution. If the cause of
poliution cannot be found or corrected, the inspector may suggest methods to make well water potable.

FANE, T A
A Water Well Inspector taking a water well depth measurement.
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CHARAC TERISTICS OF THE JOB

Wotn s steads thennebogt the vear wath thie asaal 40-boar, 3-day week. Worko s indoors m the laboratons and onndaoeos
4t e well ate

QUALIFICATIONS

The g eguarement for g Water Well Bspecton 1 g Igh sehool diploma . Courses i chepustiy L mathematas,
Eoglst, sewnce. ggncudtage, o shop practices are helptul, Water Well Tnspectons need 1o know how fo use diad neontan
mechaimeal and clectionw equipment.

The Water Well Tuspector shonld be able to express sdeas clearfs i orad and wintten seports and hnow how to recognize
proossthte problens greas v well water testine

e aispector alse needs to Rnow Bow to establish and mamtamn eftfeciive working sefations with the emploving agengey
and the pubhic,

EMPLOYMENT PROSPECTS

Pployment prospedts should amprove m the tuture. The Water Well Inspector may be emploved by state or locud
sttt depattmoents, boards of heaith, and commercal companies, He alsoomay be emploved at the federal feved by the
Eubhic Healt], Seivoe. ’

OPPORTUNITIES FOR ADVANCEMENT

Fhie Water Well Tispector may advance 1o posittons of greater responsibility atter several yvears of satistactory work
pechonmance. These pomtions sy be weth federad, state. or lowal agencies as o Public Health Supervisas aon Favitonmental
Heaith Supervisor. Further education mas be grecessary for these new posifrons.

/ WATER TREATMENT PLANT TECHNICIAN
USUAL DUTIES

Phe Water Treatment Plant fechimcun operates o water treatment plant. The job avolves supeiviang the anuntenanice
and fepart of water teatment equipment, and the colfectmg and testing of water samples to cheek for water quality. Phe
techucnan checks 1o see that the water s sade to drmh, mcluding the oxygen fevel of the water, maerad content and amount

of pollutants Fhis mdssdusl directs the apphication of chemeal trestments when needed. Other dunies mclude reading
1 ters heepines reantds and Reepang the plunt opetating properis

CHARACTERISTICS OF THE JOB

Thie s g paraprotessonal position tequaring thie mdnsdual 1o diect and supervise shalicd workess, Tive Water Treatinent
Plant techmaan works sround equipment both indoons and outdoors, depending on the plant set<up. Some of the wark
vedves readime wstraments and Keepug tecords,

QUALIFICATIONS

Fhe Water Treatment Plast Techmcan should bave traming i water teatment technology . o equevalent work
cxperience. An understandmg of the water sy stem and ats amportance to the community s necessary | along with knowledge
of the cqunpment used to test water. The technican must be able o use tools and tollow satety rufes. This individua! st be
able to v directions 1o other workers.

EMPLOYMENT PROSPECTS

The future toghs very promstg for Water Treatment Plant Techmonsns . Opportuinties exist for emploviment i federad,
state, and Local goverment agencies. Othier goverament agencies winel may bire 4 Water Treatment Plant Techncan melnde:
US. Dxepartment of the Interor. US. Department of Housing and Urhan Development, TLS, Departient of Health,
Fducation, and Weltire, and the US, Depariment of Defense.

St aceroes ates noe mplos Water Teatment Plant Techownns Some apenvies ate Depattment of Noncatture,
Department of Enviromental Resaatees, and the Department of Urban Development, State posittons usaally aie cliassstied
cvil service posts and tequtre d tating on a competilive enfrance examination.

Employment opportuntes also exist with many county or muaicipal governments which are involved with water treatment.,

Many emplovient opportumttes o1 techmcans may be found with prvate industries which manufactine water
podiution control and monitonng cquipment and with consulting engineering firms.
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Water Treatment Plant Technician operating valves in a water treatment plant.
Courtesy Shawnee State Pask, Schellsburg, PA.

BEST GOPY AVAILABLE

OPPORTUNITIES FOR ADVANCEMENT

The Water Treatment Plant Techmcian may advanee to the position of Water Treatment Plant Opesator o Filter Plamt
Supervisor 4fter a mimmum of one sear of expericnce. A 2-vear assocate degree in the field of water treatment technology or
the equivalent i time or education will enhance ane’s opportunities for advancement.

WASTEWATER TREATMENT PLANT TECHNICIAN
USUAL DUTIES

The job of the Wastewater Treatment Plant Technician is to help operate a wastewater treatment plant. This means
working with water punfication chenwsts, sanitarians, purification plant operators, and sewage-disposal engincers to add
chemucals that will punfy wastewater. The job also includes reading and understanding meters and gauges, keeping daily
records, and relatéd duties, The technician supervises skilled workers in controlling the flow and processing of wastewater,

CHARACTERISTICS OF THE JOB

Wastewater Trestment Plant Technicians do physieal work both indoors and outdoors. They may also work at a desk
recording meter seadmgs and keeping daily records. Wastewater Treatment Plant Technicians do a lot of work with
maclunery .

QUALIFICATIONS

The Wastewater Treatment Plant Techmean should have a 2-year associate degree or certificate in water and wastewater
treatment fechnotogy of equivalent work expenience. This individual should have an understanding of water pollution
control, and be able 1o follow mstructions and perform dutics carefully. The technician has to work with tools and
cqupiient and must be able to read and understand meters and gauges. The ability to supervise others is helpful.

EMPLOYMENT PROSPECTS

Many Wastewater Treatment Plant Technician jobs should be available in the future. This arca is expanding because of
federal orders 1o upgrade the treatment of wastewater. There are a 1ot of positions opening in federal, state, and local
government agencies. There also are job openings with wastewater equipment manufacturing companies.

Federal govern, nent agencies which may employ Wastewater Treatment Plant Technicians include: U.S. Departient of
Agnculture, U.S. Department of the Interior, U.S. Department of Housing and Urban Affairs, U.S. Department of Health,
Fducaon, and Weltare, and the US. Department of Defense.
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This Wastewater Treatment Plant Technicisn s checking the seration and
flotation chambers in a wastewater treatment plant. Courtesy Environmental
Protection Agoncy.
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State agencies also may employ Wastewater Treatment Plant Technicians. Some agencies are: Department of Agriculture,
Department of Environmentl Resources, and the Department of Urban Development. State positions usually are classified
civil service posts and require a rating on a competitive entrance examination.

Employment opportanities for technicians may be found with private industries which manufacture water pollution
vontrol and momtoring equipment and with consulting engincering firms,

OPPORTUNITIES FOR ADVANCEMENT

The Wastewater Treatment Plant Technician may advance to the position of Wastewater Treatment Plant Operator after
at feast one year's work experience. A 2iyear associate degree in the ficld of water and wastewater technology may be
necessary, Other positions 1o which  the technician may advance are: Water Purification Chemist, Sanitarian. or
Sewage-Disposal Engineer. In many of these cases, a baccalaurcate degree is required for advancement.

OCEANOGRAPHER
USUAL DUTIES

The Oceanographer studies the ocean and its contents. movements and shorelines. Since this is such a large field. there
are many arceas in which an Oceanogranher may specialize.

Some Oveanographers specialize in studying plant and animal life in the seas. The Oceanaographer observes how these
living things gow, live, and dic and how they relate to the total ecology of the ocean. Some Oceanographers study the
structure of the ocean floor, tides, water movement, and other physical characteristics. The Oceanographer observes waves
and their eftects on the ocean floor and shorelines. Water currents and the movement of sediment in the ocean are studied.

CHARACTERISTICS OF THE JOB

Work 1s steady throughout the year. The Oceanographer works primarily outdoors. Work may be on a ship, and dutics
may mclude diving and swimming,.

Since the ocean is so large, working conditions may vary from arctic cold to tropical heat, and from the calm water of
hays to the rough open waters of oceans.
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QUALIFICATIONS

A haccalzureate degree i Oceanography of Manme Biology iy essential. Phy sical stanuna s important since # 1ot of the
work s nigorous. You may be out on sed vovages o you may be diving into unknown waters, SKin diving is an important pait
of Oceansgraphy,

The Occanographicr must be able to work well wath others think ereanivels | and carry ont projects, I addition, the
Oceanogtaphior must recond and anals ze daia, wite reporis and papers, and present progeet resalts to other people.

EMPLOYMENT PROSPECTS

The futare b outlook for Oceanographers s excellent, They generally are hired by marine industrics. marine
laboratanies, or various state of tederal governmient agencies. Many Occanographers are hired by the National Occanic and
Atmosphene Admmistration of the US, Department of Commerce.

There s o rapidiv mowmg demand for Qeeanographers i many  industries associated with muarme scivnece and
engnecting. Industries such as petroleum, natural gas, and precious stone mming conduet marine operations. Oveanographer
consulting firms and fshing industries employ Oceanographers,

OPPORTUNITIES FOR ADVANCEMENT

Opportunsties tor advancement to better positions are excellent. The Oceanographer may move up to g position of
grestet espotisehd iy atter d vedr of swie of satisfacton work, Further education may be necessary for advancement.
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This oceanographer is collecting minute waterway plant life for laboratory
study. Courtesy Environmental Protection Agency.
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OCCUPATIONS IN WILDLIFE

GAME PROPAGATOR
USUAL DUTIES

The Ganw Propagatorn may mgnage a state game farm or work for a private farm. One responsihility s o condugt
pProgams of same propagation and detobation of guad, pheasant, and other game. The propagaton supervises the work of
Gamekeepers and Game Farm Workers and does techimest work on the game farm. This work mcludes hatching, brooding,
feeding, and canng tor the game birds and aninals. There s some field work in growing crops to feed the game.

The Game Propagator supervises work crews in the opetation of incubators, hatchieries, brooders, and other farnung and
game propagating cquipment. Schedules must be arranged so that operations are conducted at the proper times. Other duties
are to direet the plowing and sl preparation procedures, planting, and finally harvesting of the graim which later s used as
game teed,

The Game Propagator participates m the statewde distribution of game and waterfowl releases. This individual 1eceives
and raises now tvpes of game birds, waterfowd and amimals which the state wishes t nse for experimental purposes

The Game Propagator patrols the game farm to enforce game laws. Other duties include heeping records and wiiting
ICPOTEs Of game Larm actvities,

CHARACTERISTICS OF THE JOB

Work s relatively steady throughout the year. bus may vary according to the season. Work s muostly outdoors, but thete
18 sume indoor work such as record Keepmg and brooder operations.

QUALIFICATIONS

The Game Propagatorn s expected to have two to three sears of experience on game farms or college work in agri~ulture,
game managenent, or biological science.

BEST COPY AVAILABLE

A Game Propagator preparing pheasant eggs for hatching.
Courtesy Washington State Game Department.
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The Gane Propagator should be anterested an farmung, engoy workimg with anomals, and have @ workig hnow ledge of
connnon waine bod discases and methods o testment.

The Ganwe Propagaton needs shdt and abidity to operate and repair game Sim cquopment mcladmy iepola tanm taols and
cquipnent, mauhatons, brooders, hatchers, and sl devices. '

The Game Propagston must be o pood phiysical condition and able 1o handle sesponsible duties.

EMPLOYMENT PROSPEC TS

The tutuse employizent prospects fon the Game Propagatorn ook good. The mereased populanty of secreationad hunting
will tesalt i an increased demand for persons m this field.
OPPORTUNITIES FOR ADVANCEMENT

The Game Propagator mey advance to the position of Game Farm Supenntendent after several veais of satisfacton work
pettormance. Futther education may be necessary to qualify for this position.

GAME WARDEN
Conservation Officer, Game Protector

USUAL DUTIES

Game Wardens patiol assimed ancas of Tand and watch for violations of the fish and game laws. They check for iflegal
possesstant of (i and pane, mvestigate complants, question possible suspects. and tsoe warnings or mahe arrests, Claims for
demgges by wild anmals 1o crops and Iivestock are investigated. and the Game Warden often assists in the settlement of these
<lagms,

Another duty is to exrlun fish and game laws, rules, and segalations 1o sportsmen both in the ficld and in group
mectings. The Game Warden may also be asked 1o speak on hunter safety in school programs.

The Game Warden also helps with conservation practices such as stocking fish in streams and releasing wild animals and

birds.

CHARACTERISTICS OF THE JOB

Work s steady throughout the year, but there is no set work week. Days and Bours vary according to the patiol schedule.
Waork s menthy autdoors i all weather conditions.

US. Game Management Agent and Maryland Game Warden checking with duck
hunter. Courtesy Bureau of Sport Fisheries and Wildlife.
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QUALIFICATIONS

T quality | the candidate shoald e a high sehool praduate. Cousses biology and languige arts are necessary,

An mterest i hunting, fishing, and outdoot living are essential. The Game Warden must be strong and willing to wark in
many chmatic conditions. The candidate must be triendly, patient, tacttul, and courteous to the public. This individual must
be able (o entorce all rules and regulations stricthy

EMPLOYMENT PROSPECTS

Prospects fook faily good fas this position. Al states require the services of Game Wardens. The increased popularity of
recreational bunting will result in an mereased demand for individuads i tius feld.
OPPORTUNITIES FOR ADVANCEMENT

Advancement opportumties exist i the ficld and at division headquarters for positions of greater responsibility, The
Game Warden may move into one of these positions after several vears of satistactory work performance.

WILDLIFE TECHNICIAN
USUAL DUTIES

The Wildhte Techmenn sssists the Wildhte Biologist in wildlife management and studies of wildlife nutrition, behavior,
and reproduction, The techmaan captures the wildhfe species for study, marking, and transfer from one area to another.
Opinton suevess may be conducted with visitors 10 park and wildlife preserves, Special equipment is used by the Wildlite
Techmcun to follow movements of indvidual animals. Wildlite data are then summarized and written up in report form,

The Wildhte Technician may be in charge of mamtaining experimental wildlife cages. Another responsibility is to assist in
erforamy g laws during peak periods of sports activity

CHARACTERISIUS Of THE JOB

Wark o+ steady tinoughout the sear. The work week varnies accarding to the seasonal work bemng done. Work usually is
autdoors, m gl cimatic conditions,

A Wildlife Technician feeding hawks and owls in these specially constructed
cages. Courtesy Bureau of Sport Fisheries and Wildlife.
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QUALIFICATIONS

A Wildlhfe Techniscan should have an associate degree in wildlife management, biological science, forestry., or a related
field, or the equivalent in work cxperirnce.

This individual must enjoy working in the outdoors and should be able (o handle equipment such as live game traps,
tracking equipment, and tirearms. A background in orienting (map and compass work) is helpful.

EMPLOYMENT PROSPECTS

Oppurtunities tor employment exist in federal and state government agencies, educational institutions, and in private
organizations and industrics.

Some of the federal agencies are: Burcau of Land Management, Bureau of Outdoor Recreation, Bureau of Indian Affairs,
Buresn of Sport Fohenies and Wildlite, and the National Park Service of the US. Department of the Interior. Also,
employment prospects exist in the U.S. Department o* Agriculture with the Forest Service, Soil Conservation Service, and
Extension Service.

State governments are the largest employers of Wildlife Technicians. These positions are located in state conservation
agencies such as the Department of Naturi! Resources, Department of Fish and Game, Department of Environmental
Resources, Depariment of Parks and Recreation, and the Department of Agriculture.

OPPORTUNITIES FOR ADVANCEMENT

The Wildlife Technician may advance to the position of Wildlife Biologist after several years of satistactory work
performance, Further education aiso may be necessary.

WILDLIFE BIOLOGIST
USUAL DUTIES

The Wildlife Biologist's work is centered on conducting wildlife rescarch and management activities to maintain healthy
wiidlite. This involves ficld and laboratory work in game population surveys and autopsies of dead animals. Studies are done
on food habits and the harvesting of game.

-

ot

SR .~ RS SIRGING
These Wildlife Biologists and banding geese for habitat studies
Courtesy Washington State Game Department.

BEST COPY AVAILABLE
80



The Wildite Biologist cheehs hunters in the field, operates game cheeking stations along highways, and provides technical
assistance i setting huntig limints and in the management of game farms,

Another concern for the biologst is 1o help engineers and agronomists coordinate water resources and land use
dewvelopment so wildlife won't be atfected. This individual is often asked to present wildlife conservation programs {0 camps
and schools. Tramng sesstons are offered o other branches of the Fish and Game Commission as well as to interested groups
such as sportsman clubs B

CHARACTERISTICS OF THE 108
Work s steady throughout the year, uwsually with a non-standard work week. Work is performed both indoors and
autdours in all weather conditions.

QUALIFICATIONS

The Wildlite Biologist should have a baccalaureate degree in wildlife management, zoology, ecology . or a closely related
field. The candidate should enjoy the outdoors, have an interest in animals, and be physically able to work a non-standard
wurh week under various weather conditions. The ability to communicate well with others is necessary, especially in the
educational programs.

EMPLOYMENT PROSPECTS

Somewhat imited employment opportunities for Wildhfe Biologists exist in state and federal agencies, state universitics,
ated community colleges. Some states require an advanced college degree to qualify for the positio. A very limited number of
POSItIONS CXist 1 privite companics.

OPPORTUNITIES FOR ADVANCEMENT

The Wildlife Biologist may mowe up to a position of greater responsibdity after a year or more of successful work
performance. After meeting the required educational qualifications plus several years of practical experience, the Wildlife
Biologmst mas merit the position of Division or Bureau Chief.
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Appendix A

SELECTED LIST OF REFERENCES

An Introduction o Agridtural Business and Industry. 1T, Weyant, N.K. Hoover, D.R. McClay. Danville, IL: Interstate
Printens and Publishers, inc.. current edition.

Carcer Opportunitics, Foology, Conservaion, and Fnvironmental Control. Edited by 1.G. Ferguson and others. Chicago, 1L
J.G. Ferguson Publishing Co.. 1969,

Chrenicle Occupational Briefs. Moravia, NY: Chronicle Guidanc¢e Publications, Inc.

Cooperative Ocaguetiond Fducation and Work Experience in the Curviculum. R.E. Mason and P.G. Haines, Danville, IL:
Interstate Printers and Publishers, Inc., 1972.

Dictionagry of Oceupational Titles, Volume 1, 11 U.S, Depariment of Labor. Washinrion, DC: U.S, Government Printing
Oftice, 1905,

Dircetory of Postscoomdary: Schools with Occupationai Curriculums: PublicNonpublic 1971, US. Department of Health,
Education, and Weltare Publication No. (OE) 73-11410. Washington, DC: U.S. Government Printing Office, 1973,

Directory of Secondary Schools with Oceupational Curviculums: Public-Nonpublic 1971, US. Department of Health,
Education, and Welfare Publication No. (OE) 73-11409. Washington, DC: U.S. Government Printing Office, 1973.

Guidance in Agricultural Education, HM. Byram. Danville, IL: interstate Printers and Publishers, Inc., current edition.

Handbook of Agricultural Oceupations. N.K. Hoover. Danville, IL: Interstate Printers and Publishers, Inc., 1969,

Help Yoursclf toa Job, Parts 111 11, Y. Dogin. Minneapolis, MN: Finney Co., 1969,

Largo Carcer Briefs. Largo, FL. Carcer Publication.

Making a Living in Conservation. A.M. Day. Harrisburg, PA: Stackpole Books, 1971,

Occupational Guelance for Off-Farm Agriculnere. The Center for Research and Leadership Development in Vocational and
Technical Education. Columbus, OH: The Ohio State University, 1905,

Occupational Outlook Handbook, 1972-72 Edition. U.S. Department of Labor, Bureau of Labor Statistics Builetin No. 1700.
Washington, DC: US. Government Pranting Office.

Opportunitics in Envirommental Carecrs. Q). Fanning, New York, NY: Universal Publishing and Distributing Corp.. 1971.

Opporiunities in Geology and Ecological Engineering. A K. Snelgrove. New York, NY: Universal Publishing and Distributing
Corp.. 197().

SRA Occupationa Briefs. Chicago, 1L: Science Research Associates, Inc.

Vocational Guidanee and Career Development in the Schools: Towand a Svstems Approach. E.L. Herr and S.H. Cramer. New
York, NY: Houghton Mitflin Co., 1972,
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Appendix B

SELECTED LIST OF PROFESSIONAL AND
TECHNICAL SOCIETIES AND ORGANIZATIONS
CONCERNED WITH THE NATURAL RESOURCES

The folloewing narural sesourees and conservation societies and organizations are a source of occupational information and
reference data. I you would like information from any of these organizations, address your letter to the executive secretary
at the address shown,

AIR POLLUTION CONTROL ASSOCIATION, 440 Fitth Avenue, Pittsburgh, PA 15213

AMERICAN CONGRESS ON SURVEYING AND MAPPING, 733 15th Street, N.W., Washington, DC 20005

AMERICAN FISHERIES SOCIETY. 1040 Washington Building, 15th and New York Avenues, N.W., Washington DC 20005

AMERICAN FORSST INSTITUTE, 1835 K Street, N.W., Washington, DC 20000

AMERICAN FOREST PRODUCTS INDUSTRIES, 1816 N Strect. N.W., Washington, DC 20006

THE AMERICAN FORESTRY ASSOCIATION, 1319 18th Street, N.W., Washington, DC 20036

AMERICAN GEOLOGICAL INSTITUTE, 2201 M Street, N.W., Washington, DC 20037

AMERICAN GEOPHYSICAL UNION, 2100 Pennsylvania Avenue, N.W., Washington, DC 20037

AMERICAN INSTITUTE OF PLANNERS, 917 15th Street, N.W., Washington, DC 20005

AMERICAN METEOROLOGICAL SOCIETY, 45 Beacon Street, Boston, MA 02108

AMERICAN PETROLEUM INSTITUTE, 1271 Avenue of the Americas, New York, NY 10020

AMERICAN PULPWOOD ASSOCIATION, 60S Third Avenue, New York, NY 10016

AMERICAN SOCIETY OF PHOTOGRAMMETRY, 644 Leesburg Pike, Falls Church, VA 22044

AMERICAN WATER RESOURCES ASSOCIATION, P.O. Box 434, Urbana, 1L 61801

AMERICAN WATER WORKS ASSOCIATION, 2 Park Avenue, New York, NY 10016

ASSOCIATION OF INTERPRETIVE NATURALISTS, 1251 E. Broad Street, Columbus, OH 43205

CONSERVATION EDUCATION ASSOCIATION, Box 450, Madison, W1 53701

ECOLOGICAL SOCIETY OF AMERICA, Quk Ridge National Laboratory, Radiation Ecology Division, Oak Ridge, TN
37831

ENTOMOLOGICAL SOCIETY OF AMERICA, 5603 Calvert Road, College Park, MD 20740

INCINERATOR INSTITUTE OF AMERICA, 60 East 42nd Street, Suite 1914, New York NY 10017

INSTITUTE OF ENVIRONMENTAL SCIENCES, 34 South Main Street, Mt. Prospect, 1L 60057

NATIONAL ASSOCIATION OF SANITARIANS, University of Denver, Denver, CO 80203

NATIONAL COAL ASSOCIATION, Coal Building, 1130 Seventeenth Street, N.W., Washington, DC 20036

NATIONAL PARKS AND CONSERVATION ASSOCIATION, 1701 18th Streeet, N.W., Washington, bC 20009

NATIONAL RECREATION, AND PARK ASSOCIATION, 1700 Pennsylvania Avenue, N.W., Washington, DC 20006

NATIONAL WILDLIFE FEDERATION, 1412 loth Street, N.W., Washington, DC 20036

THE SOCIETY OF AMERICAN FORESTERS, Suite 300, 1010 16th Street, N.W., Washington, DC 20036

SOCIETY FOR RANGE MANAGEMLNT, 2120 South Birch Street, Denver, CO 80222

SOIL CONSERVATION SOCIETY OF AMERICA, INC., 7515 NE Ankeny Road, Ankeny. IA 50021

SOIL SCIENCE SOCIETY OF AMERICA, 677 South Segoe Road, Madison, W1 53711

WATER POLLUTION CONTROL FEDERATION., 3900 Wisconsin Avenue, Washington. DC 20016

WILDLIFE MANAGEMENT INSTITUTE. 709 Wire Building, Washington, DC 20025

THE WIL.DLIFE SOCIETY. Suit §-176, 3900 Wiscensin Avenue, N.W., Washington, C 20016

£4/85




Appendix C

SELECTED LIST OF AUDIOVISUAL AIDS

The following audiovisual materials are suggested 1o supplement instruction for career exploration in the natural
resoutces. They are organized by natural iesource areas, however, some audiovisual aids may be applicable to several areas.

Because there is considerable interest across the nation in natural resources and environmer 0 *ducation, the demand for
these muterials iy enormous. When horrowing films, always give a second and third choice of show wates. Some materials may
g0 out of print, others are being revis:d: some new ones are being developed. For these reasons, it is suggested that teachers
when writing o a given source, ask for 3 list of new resouce materials.

AIR

“Agricultural Science Protects Qur Eavironment.™ No. C-140. 49 frames, color mounted slides $8, filmstrip $5.50.
Photography Division, Otfice of Information, U.S. Department of Agriculture, Washington, DC 20250,

“Air Pollution and You.” Filmstrip, color, 46 frames, sale. Current Affairs Films, 527 Madison Avenue, New York, NY
10022

“Air Pollution: Take a Deadly Breath.” Film, 16mm. color, 34 minutes, sale $610, rental $40. Contemparary Films/McGraw
Hill, 327 West 42nd Street, New York, NY 10036.

“Answer is Clear, The.™ Fitm, lomm, color, 14 minutes, free loan. Modern Talking Pictures Service, Inc., 2323 New Hyde
Park Road, New Hyde Park, NY 11040,

FISH

“Brook Trout Fact and Figures.” Film, l6mm, colur, 45 minutes, service charge $15.70. Audio-Visual Services. 7 Willard
Building, University Park, PA 16802,

"Rewrvoir Fisheries of the Futwie.™ Film, lomm, color, 20 minutes, service charge $7.30. Audio-Visual Services, 7 Willard
Building, University Park. PA 16802 '

“Trout Hatchery.” Film. lomm, color, 15 minutes, service charge $6.60. Audio-Visual Services, 7 Willard Building, University
Park, PA 16802,

“Trout US AY Film, 1omm, color, 10 1/2 munutes, service charge $3. NACD Environmental Film Service, Box 855, League
(nty. TX 77573,

FORESTRY

"Forest, The.™ Film, ", ~oii or blagk and white, 2X minutes, service charge.*

“TreeFarm, The.” Film, tomm, color, 13 1/2 minutes, free loan. American Forest Institute, 1835 K Street. N.W.,
Washington, [C 20006.

“Vision Ir che vorest.” Film. lomm., color or black and white, 5 1/4 minutes, service charge.*

“Working Forest. A" Film, 16mm, color, 18 minutes, service charge.*

“Your Friend Is The Forest.” Film, loemm, color, 7 minutes, service charce $4.10. Audio-Visual Services, 7 Willard Building,
University Park, PA 16802,

“Yours Is The Land.” Film, lomm. color. 20 minutes. service charge $7.50. Audio-Visual Services, 7 Willard Building,
Univer ..ty Park, PA *~R02.

LAND USE PLANNING

“Challenge -of Urban Renewal.” Film, lomm, color, 28 minutes, service charge $10.30. Audio-Visual Services, 7 Willard
Building, University Park, PA 16K02.

"Cities, The: A City 12 To Live In.” Film, lomm, color, 54 minutes, service charge $18.90. Audio-Visual Services, 7 Willard
Building, University Park, PA 16802,

“Peace and Voices in the Wilderness.” Film, 16mm, color, 10 minutes, service charge $4.10. Audio-Visual Services, 7 Willard
Building, University Park, PA 16802.
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“Place To Lave ™ Fidm, Tomm, color, 17 minutes, serviee charge 85, NACD Eovironmiental Film Sesvice, Box RSS5, League
Uity . IN 77373

“Urhan Sprant. ™" Fidm, tomm, color, T3 mmutes, setvice chape $0.10 Avdio-Visual Services, 7 Willard Building. Unaversity
Parh. PA ToRQ2.

“Urban Sprast v Planned Growth,” Film, lomm, color, 21 172 minutes, service charge 85, NAUD, Fnvionmental Film
Service, Box 885, Leacue Ciy, TN 7758723,

MINERALS AND MINERAL FUELS

“Coal and Water.™ Film, lomm, color, 23 minutes, sale $200. Stuart Finley, 00920 Manstield Road, Falls Chuich, VA 22041,

“Grain o1 Salt, A Fdm, fomm, color, 28 minutes, tree loan. Modern Talking Pictures Service, Ing., 2323 New Hyde Park
Road, New Hyde Park, NY 11040

“Greatest Good, The Filin, Tomm, color, 28 minutes, free loan. Colorado Mining Association, 402 Majestic Building, 290
South Toth Steeet, Denver, (O 80202

“Ravaged barth, The.” Film, lomm. color, 27 minutes, service charge S15. NBC Rocketeller Plaza, New York, NY 10020,

RANGE

“Home on the Range.” Film, Jomm, black and white, ¥ minutes, service charge. *

“Range Grazng Practices.” Film, 1omm, color or black and white, 6 1/2 minutes. service charge $3. NACD Environmental
Fitm Scevice, Box 885 Leapue City, TX 77373,

“Rebuildmyg With Grass.” Film, tomm, color, 25 minutes, service charge $5. NACD Fnvironmental Film Service, Box 855,
League City . 1X 77573,

“Renewal of Our Rangelands.” Film, Tomm, coler, 25 minutes, service charge $5. NACD Environmental Film Service, Box
N33, League City, TX 77573,

RECREATION

“Camping Key to Conservation.” Film, lomm, color, 22 minutes, service charge $8.30. Audio-Visual Serviee, 7 Willard
Building, University Park, PA 16802

“Community Action For Recreation.” Film, lomm, color, 27 minutes, service charge $9.30. Audio-Visual Service, 7 Willard
Building, University Park, PA 16802,

“Community Lake.” Film, tomm, color, 27 minutes. service charge $5. NACD Environmental Film Service, Box K55, League
City, TX 77873,

“Heritage of Splendor ™ Film, lomm, color, 18 minutes, service charge So..  Audio-Visual Service, 7 Wiilard Building,
University Park, PA 10802

“Rural Hotiday s, Film, tomm, color, 25 minutes, service charge $5. NACD Environmental Film Service, Box K55,1 .ague
City, TX 77873,

“Woaodland Munners,” Film, 1omm, ¢olor or black and white, 19 1/2 minutes, service charge®

SOIL

“Foad and Soil.” Film, tomm, color, 11 minutes, service charge . *

“Problems of Conservation: Soil.” Film, 1omm, color, 14 minutes, service charge $5. NACD Environmental Film Service,
Box 855, Leavue City, TX 77573,

“This Is Our Land.” Film, Tomm, color, 2% 1/4 minutes, service charge $5. NACD Environmental Film Service, Box 855,
League City, TX 77573,

“Topsoil.” Film, fomm, black and white, 11 minutes, service charge $3. NACD Environmental Film Service, Box 85§,
League City, TX 77573,

“Water Movement in the Soil.”* Film. 1omm. color, 25 minutes, service charge §5. NACD Environmental Film Service, Box
855, League City, TX 77573.

WATER

*Adventures of Junior Raindrop.” Film, lomm, ¢olor, K minutes, service charge $3. NACD Environmental Film Service, Box
KR5S, League City, TX 77573.

“How To Make a Dirty River.” Film, 16mm, color, 27 minutes, sale $330, rental $15. NBC Educational Enterprises, Inc., 30
Rockefeller Plaza, New York, NY 10020. (Faom 1040)

“It’s Your Decision: Clean Water.” Film, tomm, color, 14 minutes, free loan. Associate Films, Inc., Regional Film Centers:
600 Grand Avenue, Ridgefield, NY 07657; S61 Hillgrave Avenue, LaGrand, 1L 60525: 324 Delaware Avenue, Oakmont,
PA 151349,

“River Must Live, The.” FiIm, lomm. color, 21 minutes, free Joan. Shell Film Library, 450 North Meridian Street,
Indianapolis, IN 46204,
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“Water For Farmoand Cav " Film, Tomm, Mack and white, 13 minutes, service charge $5. NACD Environmental Film
Service, Box 833 Legone Cay, X 775730

"Water, Let's Keep B Clean ™ B, fomm, color, 20 nunutes, service charge $7.50. Audio-Visual Services, 7 Willard Buildimg,
Univeruty Park, PA 16RO

WILDLIFE

“Making Plaster Casty of A Trachs” Noc G740 29 taames, shide set ST tidmstp $5.50. Photography Divison, Ottiee
of Iformation, U8, Denattment of Agnculture, Washington, DC 20250.

“"Onee Upon g Time.” Film, tomm, black and white, 10 miinutes. service charge $3. NACD Environmental Film Service, Box
NS League City, TX 77573,

“Patterns of the Wild.” Fitm, Tomm, color, 26 minutes, service charg, *

*Some Game Birds of Notth Amenica.™ 48 frames, color mounted slides ST filmstrip $5.50. Photography Divisson, Office of
Information, US. Department of Agocuiture, Washungton, DC 20250.

“Realm of the Wild.™ Film, loinm, color, 25 minutes, service charge $5. NACD Environmental Film Service, Box 88§,
Leasue City, 1X 77873,

“We Shure This Land.™ Film, fomm, color, 14 1/4 minutes, service chasge.*

“Maldhite and the Hunua Fouch.” Film, 1omm, color or black and white, 18 minutes, serviee charge. ®

“Wildhite and Tunber” Fiim, lomm, color or black and white, 6 1/2 minutes, service charge. *

MISCELLANEOUS

“Alone In The Midst of The Land.” Film, lomm, color 27 minutes, sale $330, rental $15. NBC Fducaticnal Enterprises, Inc.,
30 Racketelier Plaza, New York, NY 10020, (Room 1H0)

“Carcers In Government Services.” No. 17X, 48 frames, color, filmstrip, sale $7.95. Vocational Education Productions,
California State P vvtechnic College, San Luis Obispo, CA 93401,

“Careers In Natural Resource Management.” No. 180, 53 frames, color, filmstrip, sale $7.95. Vocational Education
Productions, Calitornia State Polytechnic College, San Luis Obispo, CA 93401.

“Conservation/A Job For Young America.™ Film, lomm. color, 19 minutes, sale $250, reatal $1S. Contemporary
Films/McGraw Hill, 330 West 42nd Street, New York, NY 10036,

“Our Part In Conservation.™ Film, fomm, color, 11 minutes, sale $1235, renta! $10. Contemporary Films/McGraw Hill, 330
West 42ad Street. New York, NY 10036.

“Qur Vanishing Lands.” F Im, lomm. color, 24 minutes, sale $325, rental $1K. Contemporary Films/McGraw Hill, 330 West
42nd Street, New York, NY 19036,

‘U8 Depariment of Agnculture film avatlable from state (5lm hbranes. Write Motion Picture Service, Office of Information, ULS. Departinent
ot Agnculture, Walungton, 1 7 202580 for kwations of these lending libranies.
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Appendix D

A CHECKLIST OF POTENTIAL RESOURCE PERSONS
WITHIN A COMMUNITY

The following checklist may be used as a guide to survey community resource people who would be available to assist
teachess with planinimg tieid tnps, to serve as resource speakers or to assist students with individual progects.

o b Local, Suate, and Federal Resource Person(s)

Agniculture Stabilizar-on and Conscrvation Service Personnel
Commumty Planning Yersonnel

County o Parish Recorder of Deeds

Fish Conservation Officer (Warden)

Forest Ranger

Forestry Service Persoaned

Ganwe Conservation Officer (Warden)

US.D.A. Soil and Watqr Conservation Service Personn |

il

1. Local State, and Federal Inspector(s)

Buslding

Environmentad

Mining (Mineral setals)
Qil and Gas

Range

Safety

Sani ation

]

1. Supervisurs, Managers, and (‘aretakers

—— Camp grounds

Forests

Flood Control Facilities
Garbage Disposals
Historic Sites and Monuments
Libraries

Museums

Nature Trails

Power (GGenerating Stations
Parks

Recreation Facilities
Science Centers

Sewage Plants

Tour Services

Water Warks

Wildlife Sanctuaries

1008

T

V. Community Leaders

Clubs

Youh Groups

Histo. ic Societies
Vetera:y Organizations
Government Officials
Professional 1.eaders
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